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PIN DESCRIPTION 
Pin name of 44-TSOP(II) Forward and Reverse : 
1.A4, 2.A3, ~ , 44.A5 


PIN DESCRIPTION 
Changed Pin name of 44-TSOP(Il)Forward and Reverse: 
1.A4, 2.A3, 3.A2, 4.A1,  5.A0, 6.CS, 

7.01, 81/02, 9.103, 10.104, 11.Vcc, 12.Vss, 
13.05, 14.106, 15.07, 16.08, 17.WE, 18.A17, 

19.A16, 20.A15, 21.414, 22.A13, 23.A12, 24.A11, 

25.A10, 26.A9, 27.A8, 8.N.C, 29.1/019, 30.1/010, 
31.1011, 32.1/012, 33.Vec, 34.Vss, 35.013, 36.1/014, 
37.015, 38.7016, 39.[B, 40.UB, 41.0E,  42.A7, 

43.A6, 44.A5 


DC AND OPERATING CHARACTERISTICS 


DC AND OPERATING CHARACTERISTICS 
Standby Current, Iss, Test conditions: Standby Current, Isa, Test conditions: 
CS1=Vin, CS2=ViH_ | CS1=Vin, CS2=Vi. 


TIMING WAVE FORM OF WRITE CYCLE(1) TIMING WAVE FORM OF WRITE CYCLE(1) 
(OE=Controlled) tWP1(2) (OE=Controlted) tWP(2) 

TIMING WAVE FORM OF WRITE CYCLE(2) TIMING WAVE FORM OF WRITE CYCLE(2) 
(OE=Low Fixed) tWP(2) (OE=Low Fixed) tWP1(2) 

TIMING WAVE FORM OF WRITE CYCLE(1) TIMING WAVE FORM OF WRITE CYCLE(1) . 
(CS=Controlled) tWP1(2) (CS=Controlled) tWP(2) 


130 


276, 284, 333, | DATA RETENTION CHARACTERISTICS” DATA RETENTION CHARACTERISTICS* 
384, 501,518, | VCC =2.0V, CS ** VCC - 0.2V, ~ VCC = 3.0V, TS ** VCC - 0.2V, ~ 
532, 548 


DC AND OPERATING CHARACTERISTICS 
Standby Current, Test conditions: 
Isp: Min. Cycle, CST#Vin or CS2=Vit 


Isp1: f=OMHz, CS ee Vec-0.2V, VIN ** Vec-0.2V or IsB1 : f=OMHz, C54 °° Vec-0.2V or CS2 ** 0.2V, 
VIN ** 0.2V Vin °* Vec-0.2V or VIN #* 0.2V 


308, 357,402 | "NOTE: Above test conditions are ~ “ Remove "NOTE: Above test conditions are ~" 
below TEST CONDITIONS below TEST CONDITIONS 

411, 439, 467 | Blank below TEST CONDITIONS Add "NOTE: Above test conditions are also applied at 
industrial temperature range" below TEST CONDITIONS 

411, 439, 467° | Blank below READ CYCLE Add "NOTE: Above parameters are also guaranteed at 
industrial temperature range" below READ CYCLE 

412, 440, 468 | Blank below WRITE CYCLE Add " NOTE: Above parameters are also guaranteed at 
industrial temperature range" below WRITE CYCLE 

932,941,950 {| DC ELECTRICAL CHARACTERISTICS DC ELECTRICAL CHARACTERISTICS 


Standby Current, iss1, Test conditions: Standby Current, Isa1, Test conditions: 
f=Max, 100% Duty, Device deselected, ~ f=0 MHz, Device deselected, ~ 


DC AND OPERATING CHARACTERISTICS 
Standby Current, Test conditions: 
Isp: Min. Cycle, CS=VIH 


If you want to get a revised specification, you can see and download the specification form web site, www.sec.samsung.com/sram, 
by pdf file. 
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903, 912,921, | A-1. SYNCHRONOUS PIPELINE BURST TRUTH Refer to below table : 
TABLE (Data field), 256KB Module 
KMM764V41AG2,KMM764V41AG7, KMM764V45AG 


L 


CADV 


External Address 


External Address 


Continue Burst Write Cycle 


Suspend Burst Write Cycle 


Ss 


930, 939, 948 | A-1. SYNCHRONOUS PIPELINE BURST TRUTH Refer to below table 
TABLE(Data field), 512KB Single Bank Module 
KMM764V72G2,KMM764V72G7, KMM764V75G 


A-1. SYNCHRONOUS PIPELINE BURST TRUTH TABLE(Data field) 


SP | CADS | CADV | WRITE | K | AddressAccessed | 


Oe 


TAT x ft |x | x [| NA | Not Selected 
Tap. [x [x [x [= | NA | _ Net Selected 
Pau fx | x |x| | Extemat Address__| Begin Burst Read Cyclo 
Papa ft [x |_t [=| Extemai Address | Begin Burst Write Cycle 
paw _[ t_{_x_|_w | =| extemal Address | Begin Burst Read Cycle 
[x [w# [ # | t | _H [= | Newtadaress | Continue Burst Read Cycle 
[a _[ x [ # | t |__| = | Next Address | _ Continue Burst Read Cycle 
[x fw fw ft [4 [= | NextAddress | Continue Burst te Cycio | 
[af x [4 | 4 |[_t [= | Next Address | Continue Burst Write Cycle 
[—x_[-#_[# |_# |__| = | Current adress | Suspend Burst Read Cycle 
[~H_ [x [# |_#_|_H | | Curent Address | Suspend Burst Read Cycle 
[—x_[-w#_[_w[_H | _L [| Current Address] Suspend Burst Write Cycle 
[Hf x [ # [| | | Current Address | Suspend Burst Write Cycle 


If you want to get a revised specification, you can see and download the specification form web site, www.sec.samsung.com/sram, 
by pdf file. ; 
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PACKAGE DIMENSIONS PACKAGE DIMENSIONS 
The arrow which indicate package width, is wrong. See point "A" below drawing 


XX-SOP-YYY XX-SOP-YYY 


962, 963, 964 


XX-TSOP2-YYYY XX-TSOP2-YYYY 
fy . yt 
. x fhex 
969,970,971, | **SOU-YYY XX-SOJ-YYY 


972, 973 


If you want to get a revised specification, you can see and download the specification form web site, www.sec.samsung.com/sram, 
by pdf file. 
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1M High Speed SRAM(3.3V Operation) 


67. 
68. 
69. 
70. 
71, 
72. 


KM64V1003B/BL, BI/BLI-8/10/12 
KM64V1003A/AL, AI/ALI-12/15/17/20 
KM68V1002B/BL, BI/BLI-8/10/12 
KM68V1002A/AL, AI/ALI-12/15/17/20 
KM616V1002B/BL, BI/BLI-8/10/12 
KM616V1002A/AL, AI/ALI-12/15/17/20 


64Kx4 
64Kx4 
32Kx8 
32Kx8 


1Mx1 
256Kx4 
256Kx4 
256Kx4 
256Kx4 
256Kx4 
256Kx4 
256Kx4 
128Kx8 
128Kx8 
128Kx8 
128Kx8 
128Kx8 
128Kx8 
128Kx8 
64Kx16 
64Kx16 
64Kx16 


1Mx4 
1Mx4 
1Mx4 
1Mx4 


. §12Kx8 


512Kx8 
512Kx8 
512Kx8 
256Kxi6 
256Kx16 
256Kx16 
256Kx16 


32Kx8 


256Kx4 
256Kx4 
128Kx8 
128Kx8 
64Kx16 
64Kx16 


With OE, BICMOS Center PWR —————————- 251 
With OE, CMOS Corner PWR ——_———_-—_—- 257 
BiCMOS Center PWR ———————~-—_—-—__ 264 
CMOS Corner PWR, Data Retention ——___-—_ 270 
CMOS Corner PWR, Data Retention —-—————- 279 
With OE, CMOS Center PWR, Data Retention —- 285 
With OE, BiCMOS Center PWR ——--—--—_—- 292 
With OE, CMOS Center PWR ——-——_———— 299 
With OE, CMOS Center PWR a 806 
With OE, CMOS Corner PWR, Data Retention — 313 
With OE, CMOS Corner PWR —————~--_- 320 


With OE, CMOS Corner PWR, Data Retention —— 327 
CMOS Center PWR, Data Retention, SOJ-300 —-- 334 


BiCMOS Center PWR ——_—————_——-____- 341 
CMOS Center PWR, SOJ-300 ———_---———_- 348 
CMOS Center PWR ———__________ 355 
CMOS Corner PWR, Data Retention, SOJ-300 —~ 362 
CMOS Corner PWR, SOJ-300 ——————---- 370 
CMOS Corner PWR, Data Retention ————_—— 377 
CMOS Center PWR, Data Retention -——————_ 385 
CMOS Center PWR —--——_—_——_—_-— 393 
CMOS Center PWR ———————————- 400 
With OE, CMOS Center PWR, TSOP2 ——_—-——- 409 
With OE, BICMOS Center PWR —————————- 416 
With OE, CMOS Center PWR —————_-_— 423 
With OE, CMOS Center PWR —_—----—--_--- 430 
CMOS Center PWR, TSOP2_ —-~--———————_ 437 
BiCMOS Center PWR ——_~~--____ 444 
CMOS Center PWR —-—-___LLL--_---—— 451 
CMOS Center PWR ——-_~——————————- 458 
CMOS Center PWR, TSOP2 465 
BiCMOS Center PWR ———--__———_————- 472 
CMOS Center PWR -—--__———__----—-- 479 
CMOS Center PWR SSS 
CMOS Corner PWR, Data Retention ———————. 495 


With OE, CMOS Center PWR, Data Retention —— 505 
With OE, CMOS Center PWR, Data Retention —- 512 
CMOS Center PWR, Data Retention, SOJ-300 ——- 549 
CMOS Center PWR, Data Retention, SOJ-300 —— 526 
CMOS Center PWR, Data Retention ——-~————- 533 
CMOS Center PWR, Data Retention —__—_—_- 54 


4M High Speed SRAM(3.3V Operation) | 


73. 
74. 
75. 
75. 
77. 
78. 
79. 
80. 
81. 


KM64V4002B/BL, BVBLI-10/12/15 
KM64BV4002-12/15 
KM64V4002A-15/17/20 
KM68V4002B/BL, BI/BLI-10/12/15 
KM68BV4002-12/15 
KM68V4002A-15/17/20 
KM616V4002B/BL, BI/BLI-10/12/15 
KM616BV4002-12/15 
KM616V4002A-15/17/20 


1M Mid Range Synchronous SRAM 


82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 


KM718B86-8/9/10/12 
KM718B90-8/9/10/12 
KM718BV87-9/10/12 
KM732V589/L-13/15/17 
KM732VS589A/L-13/15 
KM732V596A/L-13/15 
KM732V595A/L-6/7/8/1 0 
KM732V599A/L -7/8/10 
KM736V595A/L -6/7/8/10 
KM736V599A/L -7/8/10 
KM718V687-8/9/10 
KM736V587-8/9/10 


2M Mid Range Synchronous SRAM 


94, 
95. 
96. 
97. 
98. 
99. 


KM732V688-13/15 
KM732V696-13/15 
KM718V789-7/8/10 
KM736V689-7/8/10 
KM718V787-8/9/10 
KM736V687-8/9/10 


4M High Performance Synchronous SRAM 


100. 


101. 


102. 


103. 


KM736FV4011 
KM718FV4011 
KM736FV4021 
KM718FV4021 
KM736FV4002 
KM718FV4002 
KM736FV4022 
KM718FV4022 


1Mx4 
1Mx4 
1Mx4 
512Kx8 
512Kx8 
§12Kx8 
256Kx16 
256Kx16 
256Kx16 


64Kx18 
64Kx18 
64Kx18 
32Kx32 
32Kx32 
32Kx32 
32Kx32 
32Kx32 
32Kx36 
32Kx36 
64Kx18 
32Kx36 


64Kx32_ 


64Kx32 
128Kx18 
64Kx36 
128Kx18 
64Kx36 


128Kx36 
256Kx18 
128Kx36 
256Kx18 
128Kx36 
256Kx18 
128Kx36 
256Kx18 


With OE, CMOS , Data Retention, TSOP2 ————— 551 
With OE, BiCMOS Center PWR ——————————_ 558 
With OE, CMOS Center PWR ————————————_ 565 
CMOS Center PWR, Data Retention, TSOP2 ——— 572 
BiCMOS Center PWR ————--——__-———__--__ 579 
CMOS Center PWR ——_-__———_ 586 
CMOS Center PWR, Data Retention, TSOP2 —-——— 593 
BiCMOS Center PWR ——_----____—_ 601 
CMOS Center PWR ————-—————- 608 


Sync. Bust SRAM with Interleave Bust Order (5V) —— 617 
Sync. Bust SRAM with Linear Bust Order (5V) 633 
Sync. Bust SRAM with 3.3V I/O Interface ——_—_——_ 644 
Sync. Piped & Bust SRAM with 3.3V Interface 655 
Sync. Piped & Bust SRAM with 3.3V Interface 668 
Sync. Piped & Bust SRAM with 2.5/3.3V Interface — 681 
Sync. Piped & Bust SRAM with 2.5V Interface 695 
Sync. Piped & Bust SRAM with 3.3V I/O Interface —— 708 
Sync. Piped & Bust SRAM with 2.5V I/O interface —— 721 
Sync. Piped & Bust SRAM with 3.3V I/O Interface —— 734 
Sync. Bust SRAM with 3.3V I/O Interface ——————— 747 
Sync. Bust SRAM with 3.3V I/O Interface —————_——- 755 


Sync. Piped & Bust SRAM with 3.3V Interface 771 
Sync. Piped & Bust SRAM with 2.5V/3.3V Interface — 785 


Sync. Piped & Bust SRAM with 3.3V Interface 799 
Sync. Piped & Bust SRAM with 3.3V Interface 812 
Sync. Bust SRAM with 3.3V I/O Interface --———. 825 
Sync. Bust SRAM with 3.3V I/O Interface —-————— 838 
Sync. Pipelined ———-———_--—____-__-. 853 
Sync. Pipelined 

Sync. Pipelined 865 
Sync. Pipelined 

Register to Latch —__-_______-_ 876 
Register to Latch 


Register to Latch —___________-___ 887 
Register to Latch 


Synchronous SRAM Module 


104. 
105. 
106. 
107. 
108. 


109. 


lll. PACKAGE DIMENSIONS 


KMM764V41AG2 
KMM764V41AG7 
KMM764V45AG 
KMM764V72G2 
KMM764V72G7 


KMM764V75G 


64Kx64 
64Kx64 
64Kx64 
64Kx64 
64Kx64 


64Kx64 


256K SPB SRAM Module, 8bit tag -————_——_ 901 
256K SPB SRAM Module, 8bit tag with resister 910 
256K SPB SRAM Module, 1 1bit tag with resister ——— 919 


512K SPB SRAM Module, 8bit tag, Single bank 928 
512K SPB SRAM Module, 8bit tag with resister, 937 
Single bank 
512K SPB SRAM Module, 1 1bit tag with resister, 946 
Single bank 

957 


IV. SALES OFFICES and MANUFACTURES REPRESENTATIVES ———_———_—_—— 977 


epresen 


R 


a Peay 
. ss 
Be aor a: 
ty, *, Pa: 
: i A eat MER 
: ‘ ees RS yess BS 
« & aig « 2 ‘ * . Bas eka ye es ian 
‘ x : wt PM Tai ON ae 3, : : gs BS ag ER Ba ee ae 
a See : Ne ‘ 
* 


eas euas . : seer eercer a SS ROO E 
eee : : ES RGN 
Sie yee tek * : : Bis So athens 


Th Rae 
"Wha. . 


s 


S 


nh. ey 
Wy eh 


% 


eats 


Sits 


Aa 


‘ 
CS 


ea 
prey 
< 

aa 


‘eit 


MEMORY ICs FUNCTION GUIDE 


1. SRAM PRODUCT TREE 
1.1.1. Low Power(5.0V Operation) SRAM 


KM6851 2AL -4/4L KM68512AL-5/5L 
KM68512ALI-7/7L KM68512AL1-10/10L 


| 


64Kx16 KM6161000BL-5/5L KM6161000BL-7/7L 
KM6161000BLI-7/7L KM6161000BLI-10/10L 


256Kx16 KM6164000BL-5/5L KM6164000BL-7/7L 
KM6164000BLI-7/7L KM6164000BLI-10/10L 


KM62256CL-5/5L KM62256CL-7/7L 


KM62256CL1/-10/10L 


Pia 


KM62256DL-7/7L 


KM62256DL1/-10/10L 


KM68512AL--7/7L 


* + New Product ** : Preliminary *** : Under Development 


PSimsunig oe . 
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MEMORY ICs FUNCTION GUIDE 


1.1.2. Low Power and Low Voltage(3.0V, 3.3V Operation) SRAM 


PemeavesenLe7, | xmeavasenieton dS 
[kmeauesepie-at —_t[kweavasente-ro. | 


KM68V512ALE-8L 


KM68V512ALI-8L KM68U512AL!-10L 


KM68V1000BL-7/7L KM68V1000BL-10/10L 
KM68V1000BLE-7/7L 


KM68V1000BLE-10/10L 
KM68V1000BLI-7/7L KM68V1000BLI-10/10L 
KM68U1000BL-10/10L 


KM68U1000BLE-10/10L 


KM68U1000CLI-10/10L 


* ; New Product ** : Preliminary *** : Under Development 
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1.1.2. Low Power and Low Voltage(3.0V, 3.3V Operation) SRAM 


KM616V1000BL-7/7L 
KM616V1000BLE-8/8L 


KM616V1000BL-10/10L 


KM616V1000BLE-10/10L 


KM616V1000BLI-8/8L KM616V1000BLI-10/10L 
KM616U1000BL-10/10L 
KM616U1000BLE-10/10L 


KM616U1000BLI-10/10L 


KM68V2000L-7L 


256Kx8 KM68V2000L-8L 


KM68V4000BLI-8/8L KM68V4000BL-10/10L 
KM68U4000BL-7/7L KM68U4000BL-8/8L KM68U4000BL-10/10L 


xe RA 


KM68U4000BL--8/8L KM68U4000BL-10/10L 
256Kx16 KM616V4000BL-7L KM616V4000BL-8L KM616V4000BL-10L 
KM616U4000BLI-7L KM616U4000BLII-8L KM616U4000BLI-10L 


* New Product ** : Preliminary *** - Under Development 
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1.1.3. Super Low Power and Low Voltage(Full CMOS) SRAM 


Himbit_| 
KM68FV10001-7 


KM68FS1000-12 


KM68FS1000I-12 


KM68FR1000-30 


KM68FS1000I-30 


KM616FV1000-7 


KM616F V1 0001-7 


KM616FS1000-12 


LKM68FR2000-30 | 


[| 256kxs_| | KM68FV2000-7 KM68FV2000-8 
KM68FV2000I-7 KM68FV20001-8 


128Kx16 KM616FV2000-7 KM616FV2000-8 
KM616FV2000!-7 KM616FV2000I-8 


* : New Product ** : Preliminary “** : Under Development 
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1.2.1. High Speed(5.0V Operation) SRAM 


| 256K bit ++] 64Kx4 [7] KM64B261A-6 KM64B261A-7 KM64B261A-8 
KM64258C-12 KM64258C-15 KM64258C-20 


32Kx8 KM68B261A-6 KM68B261A-7 KM68B261A-8 
KM68257C/CL-12 KM68257C/CL-15 KM68257C/CL-20 


KM611001/L-20 +1 KM611001/L-25 KM611001/L-35 


KM6411003AI-20 
| 
| 

| 


* : New Product ** : Preliminary *** - Under Development 


ELECTRONICS 


MEMORY ICs 


FUNCTION GUIDE 


1.2.1. High Speed(5.0V Operation) SRAM(Continue) 


| aMbit_ -—] 64Kx16 KM6161002B/BL-8 


KM6161002B//BLI-8 
KM6161002A-12 
KM6161002AI-12_ - 
KM6161002-15 


| 4M bit _| KM644002B-10 


KM644002BI-10 


KM64B4002-12 
KM644002A-15 
KM644002-17 

KM644002E-17 


KM6440021-17 


512Kx8 KM684002B-10 


KM684002BI-10 
KM68B4002-12 
KM684002A-15 
KM684002-17 
KM684002E-17 
KM684002I-17 


256Kx16 KM6164002B-10 


KM6164002BI-10 


KM616B4002-12 


KM6161002B/BL-10 


KM6161002BI/BLI-1.0 


KM6161002A-15 
KM6161002AI-15 
KM6161002-17 


KM644002B-12 
KM644002BI-12 
KM64B4002-15 
KM644002A-17 
KM644002-20 
KM644002E-20 


KM6440021-20 


KM684002B-12 
KM684002BI-12 
KM68B4002-15 
KM684002A-17 


KM684002-20 


KM684002E-20 


KM6840021-20 


KM6164002B-12 


KM6164002BI-12 


KM616B4002-15 


KM6164002A-17 


KM6164002-25 


KM6164002E-25 


KM61640021-25 


* : New Product ae Preliminary “** : Under Development 


KM6161002B/BL-12 


KM6161002BI/BLI-12 


KM6161002A-17 KM6161002A-20 


KM6161002AI-17 KM6161002AI-20 


K 


K 


M6161002-20 


M644002B-15 


KM644002BI-15 


KM644002A-20 


KM644002-25 


KM644002E-25 


K 


K 


M6440021-25 


M684002B-15 


KM684002BI-15 


KM684002A-20 


KM684002-25 


KM684002E-25 


K 


M6840021-25 


KM6164002B-15 


K 


KM6164002A-20 


M6164002BI-15 


<a 
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1.2.2. High Speed(3.3V Operation) SRAM 
KM68V257C-15 KM68V257C-17 KM68V257C-20 


256Kx4 KM64V1003B/BL-8 


KM64V1003BI/BLI-8 


KM64V1003B/BL-10 KM64V1003B/BL-12 


KM64V1003BI/BLI-12 


KM64V1003A/AL-17 KM64V1003A/AL-20 
KM64V1003AI/AL!-17 KM64V1003AI/ALI-20 


KM64V1003BI/BLI-10 


KM64V1003A/AL-12 KM64V1003A/AL-15 


KM64V1003AI/ALI-12 KM64V1003AI/ALI-15 


128Kx8 KM68V1002B/BL-8 


KM68V1002BI/BLI-8 


KM68V1002B/BL-10 KM68V1002B/BL-12 


KM68V1002BI/BLI-12 


KM68V1002A/AL-17 KM68V1002A/AL-20 
KM68V1002AI/ALI-17 KM68V1002AI/AL I-20 | 


KM616V1002B/BL-12 


KM68V1002B//BLI-10 
KM68V1002A/AL-12 KM68V1002A/AL-15 


KM68V1002Al/ALI-12 KM68V1002AN/ALI-15 


64Kx16 KM616V1002B/BL-8 KM616V1002B/BL-10 


KM616V1002BI/BLI-8 KM616V1002BI/BLI-12 


KM616V1002A/AL-17 KM616V1002A/AL-20 
KM616V1002AI/ALI-17 J~| KM616V1002AI/ALI-20 


KM64V4002B/BL-15 


KM616V1002BI/BLI-10 


KM616V1002A/AL-12 KM616V1002A/AL-15 


KM616V1002AI/ALI-12 [-]| KM616V1002AI/ALI-15 


i 


KM64V4002B/BL-10 


KM64V4002BI//BLI-10 KM64V4002BI/BLI-12 KM64V4002BI/BLI-15 


KM64V4002B/BL-12 


KM64BV4002-12 KM64BV4002-15 


KM64V4002A-15 KM64V4002A-17 KM64V4002A-20 


512Kx8 KM68V4002B/BL-10 KM68V4002B/BL-12 KM68V4002B/BL-15 


KM68V4002BI/BLI-10 KM68V4002BI/BLI-12 KM68V4002BI/BLI-15 


KM68BV4002-12 KM68BV4002-15 


KM68V4002A-15 KM68V4002A-17 KM68V4002A-20 


KM616V4002B/BL-12 KM616V4002B/BL-15. 


256Kx16 KM616V4002B/BL-10 


KM616V4002BI/BLI-10 [7] KM616V4002BI/BLI-12 [7 KM616V4002BI/BLI-15 


KM616BV4002-12 KM616BV4002-15 


KM616V4002A-15 KM616V4002A-17 KM616V4002A-20___. 


* + New Product **: Preliminary *** - Under Development 
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1.3.1. Synchronous SRAM 


| IMbit_[7~] 32kx32 | 
| 
7 
| saxa6 }7-{ km7aevsesat-6  }{ km7aevsosat-7__ +1 km7sevsosar-2 |] km7sevsosat-10 | 


KM732V688G/T-13 KM732V688G/T-15 
KM732V688LG/T-13 KM732V688LG/T-15 


KM732V696T-13 KM732V696T-15 


KM732V696LT-13 KM732V696LT-15 


64Kx36 KM736V689T-7 KM736V689T-8 KM736V689T-10 KM736V689T-1 1 
KM736V689LT-7 KM736V689LT-8 KM736V689LT-10 KM736V689L T-11 
- 11 


KM736V687T-8 KM736V687T-9 KM736V687T-10 


128Kx18 KM718V789T-7 KM718V789T-8 KM718V789T-10 KM718V789T-11 
KM718V789LT-7 KM718V789LT-8 KM718V789LT-10 KM718V789LT- 
KM718V787T-8 KM718V787T-9 KM718V787T-10 


* : New Product ** : Preliminary. *** : Under Development 
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1.3.2. High Performance Synchronous SRAM 


| 4M bit [+] 128Kx36}7— KM736FV4011H-5 KM736FV4011H-6 KM736FV4011H-7 
KM736FV4021H-5 KM736FV4021H-6 KM736FV4021H-7 


KM736FV4002H-8 KM736FV4002H-9 KM736FV4002H-10 
KM736FV4022H-8 KM736FV4022H-9 KM736FV4022H-10 


256Kx18 KM718FV4011H-5 KM718FV4011H-6 KM718FV4011H-7 
KM718FV4021H-5 KM718FV4021H-6 KM718FV4021H-7 
KM718FV4002H-8 KM718FV4002H-9 KM718FV4002H-10 


KM718FV4022H-8 KM718FV4022H-9 KM718FV4022H-10 


* : New Product ** : Preliminary *** - Under Development 


ELECTRONICS 


MEMORY ICs FUNCTION GUIDE 


2. SRAM FUNCTION GUIDE 
[set | et 


2.1.1. Low Power(5.0V Operation) SRAM 
‘Den -Op.Temp 
aaa 70/100 28-TSOP(1) 
45/55/70 Rew/Forward 


32K x 8 KM62256CL ; 
KM62256CL-L 0~70C 


KM62256CLE-L 


KM62256CLE 70/100 28-DIP 
-25~85C 70/100 70/50 
KM62256CLI ee paee 70/100 cee 
KM62256CLI-L 70/50 
aes = 28-TSOP(I) 
KM62256DL 4 70/50 
KM62256DL-L** 0~70 55/70 Rew/Forward 


28-DIP 


70/100 
70/100 
70/100 
70/100 


KM62256DLI** : 
KM62256DLI-L** -40~85 C 


512K 64K x 8 KM68512AL : 
KM68512AL-L 0~706 
KM68512AL! ; 
KM6851 2ALI-L -40~85 C 


128K x 8 KM681000BL ; 
KM681000BL-L e70e 
KM681000BLE : 
KM681000BLE-L -25~85 C 
KM681000BLI 
KM681000BLI-L =a0-85'% 


32-TSOP(I) 
Forward 


32-SOP 


32-TSOP(I) 
Rev/Forward 


32-DIP 


KM681000CL ; 90/50 32-SOP 
KM681000CL-L 0-700 45/55/70 90/10 
KM681000CLI 


KM681000CLI-L -40~85 C 


KM6161000BL : 
KM6161000BL-L On70'0 
KM6161000BLI : 
KM6161000BLI-L S089. 


512K x8 KM684000AL ; 
KM684000AL-L ON 


55/70/100 
70/100 


90/100 
90/50 


90/100 
S5/70 90/20 
90/100 
70/100 cots 
55/70 130/20 
44TSOP(II) 
70/100 130/50 


44-TSOP(i) 
Rev/Forward 


32-TSOP{!!) 
Rev/Forward 


KM684000AL! 
KM684000ALI-L 


KM684000BL : 
KM684000BL-L 0~700 


KM684000BLI : : 
KM684000BL-L| o40585° 


256Kx16 KM6164000BL-L 0~70C 


KM6164000BLI-L -40~85C 


-40~85C 70/100 


32-SOP 


32-DIP 


Note1. Refer to the ordering information for more detail description of each product. 
* : New Product 

** : Preliminary 

*** - Under development 
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2.1.2. Low Power and Low Voltage(3.0V, 3.3V Operation) SRAM 


32K x 8 KM62V256CL-L 0-70 70/100 
(Vcc=3.0~3.6V) | KM62V256CLE-L -25~85 C 70/100 
KM62V256CLI-L -40~85C 70/100 


32K x 8 KM62U256CL-L 0~70°C 28-TSOP (I) 
(Vcc=2.7~3.3V) | KM62U256CLE-L -25~85 °C Reverse 
KM62U256CIL-L -40~85C 
28-TSOP(i) 


32K x 8 KM62V256DL-L** _0~70T 70/100 Forward 
(Vcc=3.0~3.6V) | KM62V256DLE-L** -25~85 C 70/100 
KM62V256DIL-L** -40~85 C 70/100 28-SOP 


32K x 8 KM62U256DL-L** 0~70°C 85/100 
(Vcc=2.7~3.3V) | KM62U256DLE-L** -25~85 C 85/100 
KM62U256DIL-L** -40~85 85/100 


64K x 8 KM68V512AL-L 0~70C 70/85/100 
(Vcc=3.0~3.6V) | KM68V512ALE-L -25~85 C 70/85/100 32-TSOP(I) 
KM68V51 2ALI-L -40~85 °C 70/85/100 Forward 


64K x 8 KM68U512AL-L 0~70 32-SOP 
(Vcc=2.7~3.3V) | KM68U512ALE-L -25~85C 
KM68U512ALI-L -40~85C 


128K x 8 KM68V1000BL 70/100 
(Vcc=3.0~3.6V) | KM68V1000BL-L 70/100 32-TSOP(I) 
KM68V1000BLE 70/100 Rev/Forward 
KM68V1000BLE-L 70/100 
KM68V1000BLI 70/100 32-SOP 
KM68V1000BLI-L 70/100 


KM68V1000CL-L 0~70°C 32-TSOP(I) 
KM68V1000CLE-L -25~85 C Rev/Forward 
KM68V1000CLI-L -40~85°C 32-SOP 


128K x 8 KM68U1000BL 0~70C 
(Vcc=2.7~3.3V) | KM68U1000BL-L 
KM68U1000BLE -25-85C Rev/Forward 


32-TSOP(I) 


KM68U1000BLE-L 
KM68U1000BLI 
KM68U1 OOOBLI-L 


128K x 8 KM68U1000CL-L 0~70°C 70/100 32-TSOP(I) 
(Vcc=2.7~3.3V) | KM68U1000CLE-L -25~85C 70/100 32-sTSOP 
KM68U1000CLI-L -40~85 °C 70/100. 32-SOP 


64K x 16 KM616V1000BL 0-70C 70/100 
(Vcc=3.0~3.6V) | KM616V1000BL-L 2; 70/100 
KM616V1000BLE -25-85°C 85/100 
KM616V1000BLE-L i 85/100 
KM616V1000BL! -40~85C 85/100 44-TSOPi(II) 
KM616V1000BLI-L = 85/100 Reverse 


64K x 16 KM616U1000BL 0~70C 44-TSOPiII) 
(Vcc=2.7~3.3V) | KM616U1000BL-L Forward 
KM616U1000BLE 25-85 
KM616U1000BLE-L 
KM616U1000BLI 
KM616U1000BLI-L 


256K x 8 KM68V2000L-L** 0~70C 70/85 40/15 32-TSOP(I) 
(Vcc=2.7~3.6V) | KM68V2000LI-L** -40~85 C 85/100 40/30 32-sTSOP(l) 
KM68U2000L-L** 0~70C 70/100 40/15 32-TSOP(I) 

KM68U2000LI-L ** -40~85 C 85/100 40/30 32-sTSOP(I) 
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-40~85 °C SEO 


-40~85C 
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2.1.2. Low Power and Low las toe ov, 3.3V sins dichlacel edsabae 


512K x8 
(Vcc=3.0~3.6V) 


512K x 8 
(Vec=2.7~3.3V) 


512K x8 
(Vcc=3.0~3.6V) 


512K x8 
(Vec=2.7~3.3V) 


TKM68V4000AL__ 


KM68V4000AL-L 
KM68V4000ALI 
KM68V4000ALI-L 


KM68U4000AL 
KM68U4000AL-L 
KM68U4000AL! 
KM68U4000ALI-L 


KM68V4000BL** 
KM68V4000BL-L** 
KM68V4000BLI** 
KM68V4000BLI-L** 


KM68U4000BL** 
KM68U4000BL-L** 
KM68U4000BLI** 
KM68U4000BLI-L** 


-40~85 


0~70 
-40~85C 


0~70C 
-40~85 


70/85/100 


70/85/100 
70/85/100 
70/85/41 00 


70/85/100 
70/85/100 
70/85/100 
70/85/100 


70/85/100 
70/85/100 
85/100 
85/100 


70/85/1400 
70/85/100 
85/100 
85/100 


a2-TSOP( t) 
Rev/Forward 


32-TSOP(II) 
32-TSOPII!) 


32-TSOP(II) 


256K x 16 KM616V4000BL-L 0~70°C 70/85/100 70/15 44-TSOP(I) 
(Vcc=3,0~3.6V) | KM616V4000BLI-L -40~85 70/85/100 70/20 


Note1. Refer to the ordering information for more detail description of each product. 


* : New Product 
** : Preliminary 
*** - Under development 
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2.1.3. Super Low Power and Low Voltage(Full CMOS) SRAM 


Iccafsat | 
-(aAdpAy 


oe ‘Speed 


70/85 §5/5 


128K x 8 KM68FV1000 0~70T 


KM68FV10001 -40~85C 70/85 32-TSOP(|) 
Forward/Reverse 
KM68FS1000 0-70 ee pide 
32-sTSOP(|) 
Forward/Reverse 


120/150 30/5 
KM68FS10001 -40~85C aise cae 
KM68FR1000! -40~85°C | 300 15/5 


KM616FV1000 0~70 70/85 80/5 
KM616FV10001 -40~85C 70/85 80/5 


32-SOP 


44-TSOPi(il) 
Forward/Reverse 


: 120/150 50/5 

KM616FS1000 0~70C 70/85 80/5 
120/150 50/5 

KM616FS10001 -40~85C 70/85 80/5 


KM616FR1000 0-70 | 300 20/5 
KM616FR1000! -40~85C | 300 20/5 


2M 256K x 8 KM68FV2000 0~70C 70/85 60/10 
KM68FV2000I -40~85 70/85 60/10 

* 120/150 30/10 

KM68FS2000 0~70C 70/85 55/10 

KM68FR2000 0~70C 15/10 


32-TSOP(I) 
Forward/Reverse 


32-sTSOP(I) 
Forward/Reverse 


32-SOP 


: 420/150 30/10 

KM68FS20001 -40~85°C Sat sat 

KM68FR2000! -40~85T | 300 15/10 

128Kx16 KM616FV2000 0~70°C 70/85 80/10 
KM616FV2000! -40~85C 70/85 80/10 


7 120/150 50/10 
KM616FS2000 0~70C 70/85 80/10 
4 120/150 50/10 

KM616FS2000! -40~85C 70/85 80/10 - 


KM616FR2000 0~70 | 300 20/10 


44-TSOP(Il) 
Forward/Reverse 


KM616FR2000! -40~85C 


Note1. Refer to the ordering information for more detail description of each product. 
* : New Product 

** : Preliminary 

“* : Under development 
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2.2.1. High Speed SRAM(5SV Operation) 


Bibice ainsi ” Pow ¢ Dissipation 
=| Speen) 


64Kx4 | KM64B261A_ 67/8 BicMos | 160 
a ey 12/15/20 CMOS | 160 
KM68B261A 6/7/8 BicMos | 170 20 
ol oe 42/15/20 CMOS | 165 2/0.1 
1 piMxt | x1 KM611001/L 20/25/35 CMOS 28DIP/SOU 


KM6410038/BL/BI/BLI** 8/10/12 32SOJ/TSOP2F 
KM64B1003 8/10/12 i 32S0J 
KM641003A 12/15/17/20 32SOJ5/TSOP2F 
KM641003 15/17/20 | 32S0J 


KM641001B/BL/BI/BLI** 15/17/20 ( : 28S0J 
KM641001A 15/17/20 28S0J 
KM641001/L 20/25/35 : 28DIP/SOJ 


128K x 8 KM681002B/BL/BI/BLI** 8/10/12 CMOS 32S0J(300/400)/TSOP2F 
KM68B1002 8/10/12 BiCMOS 32S0J 
KM681002A 12/15/17/20 CMOS 32S0J(300/400)/TSOP2F 
KM681002 15/17/20 CMOS 32SOJ 


KM681001B/BL/BI/BLI** 15/17/20 CMOS 32S04J(300/400) 
KM681001A 15/17/20 CMOS 32S0J (300/400) 
KM681001/L 20/25/35 CMOS . 32DIP/SOJ 


64K x 16 KM6161002B/8L/BI/BLI** 8/10/12 44SOJ/TSOP2F 
KM6161002A 12/15/17/20 44SOJ/TSOP2F 
KM6161002 15/17/20 44S0J 


KM644002B/BI** 10/12/15 32SOU/TSOP2F 
KM64B4002 12/15 i 32S0J 
KM644002A* 15/17/20 32SO0J 
KM644002 17/20/25 32S0J 


512K x 8 KM684002B/BI** 10/12/15 CMOS 36SOJU/TSOP2F 
KM68B4002 12/15 BiCMOS 36SOJ 
KM684002A* 15/17/20 CMOS 36S0J 
KM684002 17/20/25 | CMOS 36SO0J 


256K x 16 | KM6164002B/BI** 10/12/15 CMOS 44S0J/TSOP2F 
KM616B4002 12/15 BiCMOS 44S0J 
KM6164002A* 15/17/20 CMOS 44S0J 
KM6164002 20/25/35 CMOS 44S0J 


* : New product 
** : Preliminary 
*** : Under development 
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2.2.2. High Speed SRAM(3.3V Operation) 


Product NoNetet 


256K | 32K x8 KM68V257C 15/17/20 CMOS 
256K x 4 KM64V1003B/BL/BI/BLI** 
KM64V 1 003A/AL/AI/ALI 
32S0J(300/400)/TSOP2F 
32S0J(300/400)/TSOP2F 


64K x 16 KM616V1002B/BL/BI/BLI** 8/10/12 CMOS 200 5/0.5 44SOJ/TSOP2F 
KM616V1002A/AL/AV/ALI 12/15/17/20 CMOS 170 5/0.5 44SOJ/TSOP2F 


KM68V4002A* 15/17/20 CMOS 160 10 36SOU 


256K x 16 | KM616V4002B/BL/BI/BLI** 10/12/15 CMOS 240 10/1 44SO0J/TSOP2F 
KM616BV4002 12/15 BiCMOS 240 30 44S0J 


512K x 8 KM68V4002B/BL/BI/BLI** 10/12/15 CMOS 170 10/1 36SOJ/TSOP2F 
KM68BV4002 12/15 BiCMOS 170 30 36SOJ5 


KM616V4002A* 15/17/20 CMOS 200 10 44S0J 


IMx4 KM64V4002B/BL/BI/BLI** 10/12/15 160 10/1 32SO0J5/TSOP2F 
KM64BV4002 12/15 160 30 32805 
KM64V4002A* 15/17/20 140 10 32S0J 


* : New product 
“+ Preliminary 
“** Under development 


<> ; 
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2.3.1. Specialty SRAM 


32Kx32, 3.3V KM732V589 : (T)QFP 
KM732V589A : 13/15 (T)QFP 
KM732V595A . 6.6/7.5/8.6/10 TQFP 
KM732VS96A : : 13/15 TQFP 
KM732V599A . 7.5/8.6/10 ; TQFP 

32Kx36, 3.3V KM736V595A CMOS : 6.6/7.5/8.6/10 | 4.4/5/5/5.5 TQFP 
KM736VS5S99A CMOS : 7.5/8.6/10 4.5/5/5 TQFP 
KM736V587 CMOS 3.3V 12/15/17 8.5/9/10 TQFP 

64Kx18, 3.3V KM718BV87 Ss BiCMOS 3.3V 12/15/17 8.5/9/10 52PLCC 
KM718V687 Ss CMOS 3.3V 12/15/17 8.5/9/10 TQFP 

64Kx18, 5V KM718B90 s BiCMOS 5.0V 11/15/17/20 8/9/10/12 52PLCC 

KM718B86 Ss BiCMOS 5.0V 12/15/17/20 8/9/10/12 52PLCC 

64Kx32, 3.3V KM732V688 SPB CMOS 3.3V 13/15 7/8 (T)QFP 
KM732V696 SPB CMOS | 2.5V/3.3V 13/15 7/8 TQFP 

’ sa s 


128Kx18, KM718V789 SPB CMOS 3.3V 7.5/8.6/10 4.5/5/5 TQFP 
3.3V KM718V787 CMOS 3.3V 12/15/17 8.5/9/10 TQFP 


Ss 
128Kx36, KM736FV4011 S 
3.3V KM736FV4021 S 
KM736FV4002 
KM736FV4022 
: Ss 
iS) 


L 

L 
256Kx18 KM718FV4011 5/6/7 2.5/3.0/3.5 | 119BGA 
3.3V KM718FV4021 5/6/7 2.5/3.0/3.5 | 119BGA 
KM718FV4002 RL 8/9/10 7/8/9 119BGA 
KM718FV4022 RL 8/9/10 7/8/9 1149BGA 


* : New product 
** : Preliminary 
*** : Under development 


2.5/3.0/3.5 119BGA 
2.5/3.0/3.5 119BGA 
8/9/10 7/8/9 119BGA 


8/9/10 7/8/9 119BGA 


SB 
B 
B 
B 
B 
64Kx36, 3.3V KM736V689 SPB CMOS 3.3V 7.5/8.6/10 4.5/5/5 TQFP 
KM736V687 B CMOS 3.3V 12/15/17 8.5/9/10 TQFP 
B 
P 
P 
R 
R 
P 
P 


- SPB : Synchronous pipelined burst 
- SB : Synchronous burst 
- RL : Register to Latch 


ELECTRONICS 


MEMORY ICs 


FUNCTION GUIDE 


3. ORDERING INFORMATION 


3.1.1. Asynchronous SRAM 


MEMORY COMPONENT 
DEVICE TYPE 
ORGANIZATION 
TECHNOLOGY 
OPERATING Vcc 
DENSITY & OPTION 


OPERATING Vcc 
POWER LIMITS 


OPERATING TEMP. 
PACKAGES 
VERSION 


1. MEMORY COMPONENT 8. POWER LIMITS 
« BEAN 2 2 3teF ese ae sect High Power(Fast) 
2. DEVICE TYPE In Full CMOS Low Power SRAM(Slow) 
ee Asynch. SRAM le aac sige en pein oe Low Power 
A ere Synch. SRAM pdt Saar rea ae a Oa Low Low Power 
3. ORGANIZATION 9. PACKAGES 
BA Oe Fee eee ss See x1 bit oP Ser osns oe Seo Se Ses DIP 
let uae pice eh x4 bit Ok tee Sacer SOJ 
0 BORG ree core ees Bieler x8 bit pial) SRO Ske Sesh SOR See ae SOJ.or PLCC 
ee Qe tte oe see eee x9 bit gL Peet bse See See TSOP(Standard) 
NORE ie eee See Rae aie? x16 bit a a ahaa ea TSOP(Standard) 
Co: Nala aia aha aa cae X32 bit 
4. TECHNOLOGY 10. OPERATING TEMP. 
ont Stele List, at | « BLANK ------->-->7777777> Commercial 
- BLANK CMOS oS Pe See Risin es Extended 
Ene ae eae Spee ee ate os: Industral 
oF Full CMOS 
5. OPERATING Vcc 11. SPEED 
BLANK 9" P22 Fes eoscSs5 5.0V SLOW SRAM 
BV eo ate ee ear 3.3V Re tes SES ROS: Se RUS 1S) El Serie eae 45ns 
BU SR ES Se Sere, Kee Rte 3.0V Ds a ahs ris eae ei el 55ns 
ee RE IES Bens Boe Boe San 2.5V A eee 70ns 
BOT Oe ONS ne Pee ae 2.0V a: 85ns 
6. DENSITY & OPTION ; 2 wore eee ee ene -ee- i20n8 
OR Ree Sasa as 64:64K Slow {Oot eaters asta 150ns 
OO EI sn, AO ng 256:256K Slow 
BOP REE Here ee Se 257:257K Fast FAST SRA 
BOUT HS eter anne eae 258:256K Fast(with OE) BO tecnas Dace eeSaeeuuas Bre 
eects nari em cites 512:512K Slow BF Seti Siete Sa See eects ne 
@ NOOO? Re Fit Rh ais ee 1000:1M Slow - Bi dese Sebastes ed 8ns 
Pai) 0) 9h eae a a ea i ee - 1001:1M Fast 7 10----- roc rrr ccc ccc 10ns 
FN 8) 07a ea a 1002:1M Fast(Revolutionary) _ : {oisdned Reed het Adee! 12ns 
«10032 32205 scat eS tse 1003:1M Fast(Revolutionary, with OE) {eset oe See eeceesa hee aces 15ns 
2000" Se ree 2000: 2M Slow ee er eee 17ns 
A000 Bere ae erie as 4000:4M Slow ; Pp pinecone Saeed ene 20 
4002- - - ---------------- 4002:4M Fast(Revolutionary) - 20 ne 
OOS AS TRS Se ee 25ns 
7. VERSION ee 30ns 
« BLANK 235 F222 > ease First Gen. 
eAy 2 Pre Rr st Se Saree Sees Second Gen. 
BB i NR aie ie aa Third Gen. 
Coleen esis sae ae Forth Gen. 
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ELECTRONICS 


MEMORY ICs FUNCTION GUIDE 
3.2.1. Synchronous Burst SRAM 

CMe ee ee Se ee 
MEMORY COMPONENT SPEED 


DEVICE TYPE 
ORGANIZATION 
TECHNOLOGY 
OPERATING Vcc 


DENSITY & OPTION 


1. MEMORY COMPONENT 

2. DEVICE TYPE 
6 Gt Te eRe rie ee et Asynch. SRAM 
eh PS PRs es a See Synch. SRAM 


Pe sip iebohiesr gal Aaah allan x16 bit 
irs) eemascatad dative Ane ok x18 bit 

a ietine aiees festa x32 bit 
Reg Onna se canne eens x36 bit 
wBd eaten ge set ae siog ese x64 bit 


Bove r eeee eeeee ee: BiCMOS 


«BLANK <2 seo Se soins Sess se 32Kx9 or 64Kx18 
8 PSPS SSS Se SRS Sis 32K Depth 
Oe Oe Fa 64K Depth 

[o PASE SSE SSSR SSS ee 128K Depth 


b 862 Sestak Se Sree ee Binary Count 


s BLE Se let ett aS oleae Binary Count, Guid Logic 

Se BBSS EMSS eS SEE Re Se Binary Count, Pipe Line 

A :'S eared a a ‘~~ 7° GW, BW, Mode, FT and ZZ 
6902 2 Sara ees SR Linear Count 

Ore TRS Sree OS ea Linear Count, Glue Logic 

3: 92-o 2S ees ates Linear Count, Pipe Line 
BQ Sai rei RS Ss Seis ees GW, BW, Mode, FT and ZZ 


PACKAGES 


POWER LIMITS 


VERSION 


BURST MODE & OPTION 


8. VERSION 
+ BLANK) *2s esses ois First Gen. 
SA Bee RO a ec Second Gen. 
Bests ae Sse See ees Third Gen. 
3 OC PPS tre ese et estas se Forth Gen. 
9. POWER LIMITS 
3 BLANK 2 0 22-8 Fog oes Se High Power. 
gs Lease ee te ees Low Power 


BA eS Ce RR SS aS Se Pee BGA 

Pa Rk aN la a a TSOP/TQFP 

oa) BE RR ase See Sie PLCC 
Grasse oor’ see ease QFP 

11. SPEED 
pei Bust(CLOCK ACCESS TIME) 
Pires See seers 8ns 

“5 2 ERS SSE Se OTe 9ns 
AOR ee S Se St PS he ee 10ns 

SNF PSS Ae ORES Pe es 12ns 
16 se HSS Ste REGS 15ns 
QOS Ser ie So ae Se ea 20ns 


PY reer eee, ag 133MHz 
BOIS Rm De init 166MHz 

CO eae eae aa itor tte 100MHz 

al aa ghar acre anaes 75MHz 

1922 Bee eee a 66MHz 
dy nerne giamene eee eset 60MHz 

QO ser aes ie ene YRS TE 50MHz 
eee ee Pipelined) 
SANOFI See eS ae 100MHz, 6ns/40MHz, 17ns 
PO an a a 66MHz, 8ns/40MHz, 17ns 
1202 Re See Sra Se aS 66MHz, 8ns/50MHz, 15ns 
BOO Ce ne St 60MHz, 9ns/40MHz, 17ns_ - 


ei” 
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MEMORY ICs | FUNCTION GUIDE 


3.2.2. Synchronous Burst SRAM Module 


POWER 


SAMSUNG Memo 
SPEED 


Module 


Lead Finish & Edge Connector & Customer 
Organization Component Revision 


Process & Operatin Volta ie 


1. SAMSUNG Memory 6. Depth 
- 32, 33, 34, 35,36... : 32K 
- 64, 65, 66, 67,68... : 64K 
- 128, 129, 130, 131 .... : 128K 
2. Module - 512, 513, 514, 515... : 512K 
- 544, 545, 546 ww. 1 544K 
3. Memory Type 
MA Lon 7. Component Revision 
eee Oa - Blank : First Gen. 
-4:DRAM SIP -A : Second Gen 
-5:DRAM SIMM -B : Third Gen 
- 6: Async SRAM 
-7: Syne SRAM 
- 8: M-ROM and SRAM 
-9:VRAM 


8. Lead Finish & Edge Connector & Customer 
- Blank : Solder DIMM 
-G : Gold DIMM 

4. Organization 


-8:x8 bit 

-9:x9 bit 

- 16: x16 bit 9. Speed 

- 18 : x18 bit - 10: 10, 100ns - 30: 30ns 

- 32: x32 bit - 12:12, 120ns - 35: 135ns 

- 44: x44 bit - 13: 13ns , - 55: 55ns 

- 64 : x64 bit - 15: 15ns : -70:70ns 

- 72 : x72 bit : -17:17ns - 80 : 80ns 
- 20: 20ns -90 : 90ns 
- 25: 25ns 


5. Process & Operating Voltage 
-Blank: CMOS —5V : 
: a : SciG hey 10. Power Dissipation. 
; , - Blank : Nomal Power 
-L : Low Power 


= - 


ELECTRONICS 


NOTES 


e 
Ee 
ey 


Voltag 


a 


ee 


eS 


ee : ; ‘ Le : oe, : i 


ee 


EE: 


AS 


ops . : : : 5 Pee Pee 
EES : : & ene f : Es 
ce : é 


ee 


Loe 


a8 


x 


oe 


SS : See 


a : _ 
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KM62256C Family 7 | ‘CMOS SRAM 
- 32Kx8 bit Low Power CMOS Static RAM 


FEATURES GENERAL DESCRIPTION 

« Process Technology : 0.74m CMOS The KM62256C family is fabricated by SAMSUNG's advanced 
+ Organization : 32Kx8 CMOS process technology. The family can support various 
« Power Supply Voltage : Single 5V + 10% operating temperature ranges and has various package types 
e Low Data Retention Voltage : 2V(Min) for user flexibility of system design. The family also support low 
« Three state output and TTL Compatible data retention voltage for battery back-up operation with low 
« Package Type : JEDEC Standard data retention current. 


28-DIP, 28-SOP, 28-TSOP | -Forward/Reverse 


PRODUCT FAMILY 


{nl 


KM62256CL Commercial (0~70 TC) 45*/55/70ns 28-DiP, Sees 1004A 
KM62256CL-L 28-TSOP | RIF 20uh 
KM62256CLE Extended (-25~85°C) 7o00ns | 28-SOP 100A 
KM62256CLE-L 28-TSOP | R/F 50uA 
KM62256CLI industrial (-40~85C) 7onoons | 28-SOP 1004A 
KM62256CLI-L 28-TSOP | R/F 50uA 


* The parameter is measured with 30pF test load. 


PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM 


An 28-TSOP 
Ar Type | - Forward 


o1607J josUOD 
ql af | 
al 


Or 9 : ameName 
| | - Reve jAréw | Address inputs 
WO Type | - Reverse o~A14 Address Inputs 
6 . 


unctio oe 
WO i 


WE | Wite Enable input 
OE | output enable input 


A 
WE 
cs 


' ELECTRONICS 


KM62256C Family 


CMOS SRAM 


-PRODUCT LIST & ORDERING INFORMATION 


PRODUCT LIST 


KM62256CLP-4 
KM62256CLP-4L 
KM62256CLP-5 
KM62256CLP-5L 
KM62256CLP-7 
KM62256CLP-7L 
KM62256CLG-4 
KM62256CLG-4L 
KM62256CLG-5 
KM62256CLG-5L 
KM62256CLG-7 
KM62256CLG-7L 
KM62256CLTG-4 
KM62256CLTG-4L 
KM62256CLTG-5 
KM62256CLTG-5SL 
KM62256CLTG-7 
KM62256CLTG-7L 
KM62256CLRG-4 


28-DIP, 45ns, L-pwr 


28-DIP, 45ns, LL-pwr 
28-DIP, 55ns, L-pwr 
28-DIP, 55ns, LL-pwr 
28-DIP, 7Ons, L-pwr 
28-DIP, 70ns, LL-pwr 
28-SOP, 45ns, L-pwr 
28-SOP, 45ns, LL-pwr 
28-SOP, 50ns, L-pwr 
28-SOP, 50ns, LL-pwr 
28-SOP, 7Ons, L-pwr 
28-SOP, 7Ons, LL-pwr 
28-TSOP F, 45ns, L-pwr 
28-TSOP F, 45ns, LL-pwr 
28-TSOP F, 55ns, L-pwr 
28-TSOP F, 55ns, LL-pwr 
28-TSOP F, 70ns, L-pwr 
28-TSOP F, 70Ons, LL-pwr 
28-TSOP R, 45ns, L-pwr 


KM62256CLGE-7 
KM62256CLGE-7L 
KM62256CLGE-10 
KM62256CLGE-10L 
KM62256CLTGE-7 
KM62256CLTGE-7L 
KM62256CLTGE-10 
KM62256CLTGE-10L 
KM62256CLRGE-7 
KM62256CLRGE-7L 
KM62256CLRGE-10 


28-SOP, 70ns, L-pwr 
28-SOP, 70ns, LL-pwr 
28-SOP, 100ns, L-pwr 
28-SOP, 100ns, LL-pwr 
28-TSOP F, 7Ons, L-pwr 
28-TSOP F, 70ns, LL-pwr 
28-TSOP F, 100ns, L-pwr 
28-TSOP F, 100ns, LL-pwr 
28-TSOP R, 70Ons, L-pwr 
28-TSOP R, 70ns, LL-pwr 
28-TSOP R, 100ns, L-pwr 
KM62256CLRGE-10L | 28-TSOP R, 100ns, LL-pwr 


KM62256CLGI-7 
KM62256CLGI-7L 
KM62256CLGI-10 
KM62256CLGI-10L 
KM62256CLTGI-7 
KM62256CLTGI-7L 
KM62256CLTGI-10 
KM62256CLTGI-1 OL 
KM62256CLRGI-7 
KM62256CLRGI-7L 
KM62256CLRGI-10 
KM62256CLRGI-10L 


28-SOP, 70ns, L-pwr 
28-SOP, 70ns, LL-pwr 
28-SOP, 100ns, L-pwr 
28-SOP, 100ns, LL-pwr 
28-TSOP F, 7Ons, L-pwr 
28-TSOP F, 7Ons, LL-pwr 
28-TSOP F, 100ns, L-pwr 
28-TSOP F, 100ns, LL-pwr 
28-TSOP R, 7Ons, L-pwr 
28-TSOP R, 7Ons, LL-pwr 
28-TSOP R, 100ns, L-pwr 
28-TSOP R, 100ns, LL-pwr 


KM62256CLRG-4L |28-TSOP R, 45ns, LL-pwr 
KM62256CLRG-5 |28-TSOP R, 55ns, L-pwr 
KM62256CLRG-S5L |28-TSOP R, 55ns, LL-pwr 
KM62256CLRG-7 |28-TSOP R, 70ns, L-pwr 
KM62256CLRG-7L |28-TSOP R, 7Ons, LL-pwr 


ORDERING INFORMATION 


- Xx 


CX 
_— L-Low Low Power, Blank-Low Power or High Power 


nt: Access Time : 4=45ns, 5=55ns, 7=70ns, 10=100ns 


KM6 


Operating temperature : Blank=Commercial, l=Industrial, E=Extended 
Package Type : G=SOP, P=DIP, TG=TSOP Forward, RG=TSOP Reverse 
L-Low Power or Low Low Power, Blank-High Power 


Die Version : C=4th generation 
Density : 256=256K bit 
Blank=5V, V=3.0~3.6V, U=2.7~3.3V 


Organization : 2=x8 


fee a ees SEC Standard SRAM 


ELECTRONICS 


KM62256C Family Sx CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS: 


Voltage on any pin relative to Vss -0.5 to Vec+0.5 


| ee 

VotageonVeosupnyratvetove | veo | -asw70 «|v | 

FPoverOaspaton Sit | tw 

[Soragetonpertuve ——SS*d tere | Cw 
Cc 


-25 to 85 | tc | KM62256CLE/LE-L 
-40 to 85 KM62256CLI/LI-L 
Soldering temperature and time 260, 10sec (Lead Only) eo Se een 


* Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional operation of 
the device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. ' 


Operating Temperature 


Input low voltage 


* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Extended Product : Ta=-25 to 85°C , unless otherwise specified 
3) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 

** Ta=25C 

*** Vi_(min)=-3.0V for = 50ns pulse width 


Input capacitance 
Input/Output capacitance 


* Capacitance is sampled not 100% tested 


ELECTRONICS 


KM62256C Family | | CMOS SRAM 


DC AND OPERATING CHARACTERISTICS 


ViN=Vss to Vcc 


CS=Vin or WE=ViIL 
Output leakage current ho | VioWes to Vee 


tu 
ILo 
Operating power supply current CS=ViL, VIN=VIH or ViL, llo=OmA 7 
OL 
OH 


‘ Cycle time=14s 100% duty 
Icc1 CS 0.2V, Vit< 0.2V 
Average operating current VIN =Vece -0.2V, llo=OmA 
— . cco | Min cycle, 100% duty 
CS=VIL, llo=-OmA 
Output low voltage loL=2.1mMA es 


- 
Output high voltage loH=-1.0MA . 2.4 
Standby Curent TL cn 


KM62256CL L(Low Power 
KM62256CL-L LL(L Low Power) 


2 
1 


eek id 

Standby Current | KM62256CLE See boy oy | U(Low Power) 

(CMOS) KM62256CLE-L Vin <Veo-0.2y | LL(L Low Power) 
KM62256CLI L(Low Power) 
KM62256CLI-L LL(L Low Power) 


*41) Commercial Product : Ta=0 to 70°C, Vec=5V+10% unless otherwise specified 
2) Extended Product : Ta=-25 to 85°C, Vec=5V+ 10% nless otherwise specified 
3) Industrial Product : Ta=-40 to 85°C, Vcc=5V+10% unless otherwise specified 

* Ta225C 

*** 20mA for Extended and Industrial Products 

““*10mA for Extended and Industrial Products 

“#2 mA for Extended and Industrial Products 


A.C CHARACTERISTICS 


TEST CONDITIONS (1.Test Load and Test Input/Output Reference)* 


alue | Remark : 


0.8 to 2.4V Ps =e 


CL=100pF+ITTL 
**CL=30pF+1TTL 


os - *Including scope and jig capacitance 
* See DC Operating conditions 


“ Test load for 45ns commercial products 


ELECTRONICS 


KM62256C Family CMOS SRAM 


TEST CONDITIONS (2. Temperature and Vcc Conditions) 


| ProductFamily _| ‘Temperature | — PowerSupply(vcc) | — SpeedBin | | Comments _ 
KM62256CL/L-L BV + 10% 45*/55/70ns Commercial 
KM62256CLE/LE-L -25~85°C BV + 10% 70/400ns Extended 


KM62256CLI/LI-L_ -40~85C 5V + 10% 70/100ns industrial 


* The parameter is measured with 30pF test load 


PARAMETER LIST FOR EACH SPEED BIN 


Chip select to end of write 


tAS 


‘Data horton tesine | tow fo -|o[-[o] 
Fendunietoowationz | tow [s}-]s{-[s}-[s]-] ~~ 


* The parameter is measured with 30pF test load 


ELECTRONICS 


KM62256C Family | | CMOS SRAM 
_ DATA RETENTION CHARACTERISTICS | 


KM62256CL 
KM62256CL-L 


KM62256CLE Vec=3. 
KM62256CLE-L CS=Vece-0.2V 


KM62256CLI L-Ver 
KM62256CLI-L LL-Ver 25 


*1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Extended Product : Ta=-25 to 85°C, nless otherwise specified 
3) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 

** Ta=25 °C 


Data retention current 


DATA RETENTION WAVE FORM 
1) CS Controlled 


Data Retention Mode tror 


Vec 


45V  -~-----------+------4------------------------f-----}------------ 


FUNCTIONAL DESCRIPTION 


Output Disable High-2 ———— 


lec 


* X means don't care 
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ELECTRONICS 


KM62256C Family CMOS SRAM 


TIMMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 
( CS=OE=Vi, WE=Vin) 


Data Out Previous Data Valid 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vin) 


are 


to1z 


Data out High-Z 


NOTES (READ CYCLE) 
4. tHZ and tOHZ are define 
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| ELECTRONICS 


KM62256C Family 


TIMING WAVEFORM OF WRITE CYCLE(1) (WE Controlled) 


Address 


tewr) —_—_——»} 


cs 


WE 


CMOS SRAM 


R(4) 


Ff 


Data in ata Valid 


Sone ke——— tow | 
Data out Data Undefined 


TIMING WAVEFORM OF WRITE CYCLE(2) (CS Controlled 


twe(1) 
WE 
tow ———>«— 
Dat 
Data out High-Z 
NOTES (WRITE CYCLE ) 
4. Awrite occurs during the overlap((WP) o CS and low WE. A write begin test t cs 
at the earliest trans! among cs going WE going high, tWP is me: ed from t 
2. tCW is measured from the CS going tow to end of write. 
3. tAS is measured from the address valid to the beginning of write. 
4. tWR is measured from the end of write to the address change. tWR applied in case a write TS or WE g 


eit” 


ELECTRONICS 


DH 


KM62256D Family 
32Kx8 bit Low Power CMOS Static RAM 


FEATURES | 


« Process Technology : 0.44m CMOS 
« Organization : 32Kx8 
« Power Supply Voltage : Single 5V + 10% 
- Low Data Retention Voltage : 2V(Min) 
« Three state output and TTL Compatible 
« Package Type : JEDEC Standard 
28-DIP, 28-SOP, 28-TSOP | -Forward/Reverse 


PRODUCT FAMILY 


Operating 
ee S Te 


* The parameter is measured with 30pF test load. 


PIN DESCRIPTION 


28-TSOP 
Type | - Forward 


Type | - Reverse 


KM62256DL : 28-DiP,28-SOP 
Commercial (0 45*/55/70ns : 

KM62256DL-L serra | 28-TSOP(1)_ RIF 

KM62256DLI : 2 28-SOP 
Industrial (-40~85 C) 70/100ns 

KM62256DLI-L ee ce 28-TSOP( I) RIF 


PRELIMINARY 
CMOS SRAM 


GENERAL DESCRIPTION 


The KM62256D family is fabricated by SAMSUNG's advanced 
CMOS process technology. The family can support various 
operating temperature ranges and has various package types _ 
for user flexibility of system design. The family also support low 
data retention voltage for battery back-up operation with low 
data retention current. 


3 Type 


d 


91607 jouoy 


Address Inputs 
Write Enable Input 
Chip Select Input 


OE | Output Enable input 
_ Data Inputs/Outputs 


v 


‘i? 


ELECTRONICS 
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KM68512A Family CMOS SRAM 
64Kx8 bit Low Power CMOS Static RAM . 


FEATURES GENERAL DESCRIPTION 

» Process Technology : 0.64m CMOS The KM68512A family is fabricated by SAMSUNG's advanced ~ 
« Organization : 64Kx8 , CMOS process technology. The family can support various 

- Power Supply Voltage : Single 5V + 10% operating temperature ranges and has various package types 

« Low Data Retention Voltage : 2V(Min) for user flexibility of system design. The family also support low 

+ Three state output and TTL Compatible data retention voltage for battery back-up operation with low 

+ Package Type : JEDEC Standard data retention current. 


32-SOP, 32-TSOP ! -Forward 


PRODUCT FAMILY 


KM68512AL Commercial 32-SOP 400A 

KM68512AL-L 20uA 

KM68512ALI Industrial 32-SOP 400 4A 
-AN~85 5V+0.5V 70/100ns i ; 


* The parameter measured with 30pF test load 


PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM 


Ao~A2, A&~11 


Y-Decoder 


01607 joujuOD 


32-TSOP 
Type | - Forward 


ELECTRONICS 


PSimsungg | . 


KM68512A Family 


CMOS SRAM 


PRODUCT LIST & ORDERING INFORMATION 


PRODUCT LIST 


KM68512ALG-4 
KM68512ALG-4L 
KM68512ALG-5 
KM68512ALG-5L 
KM68512ALG-7 
KM68512ALG-7L 
KM68512ALT-4 
KM68512ALT-4L 
KM68512ALT-5 
KM68512ALT-SL 
KM68512ALT-7 
KM68512ALT-7L 


32-SOP, 45ns, L-pwr 
32-SOP, 45ns, LL-pwr 
32-SOP, 55ns, L-pwr 
32-SOP, 55ns, LL-pwr 
32-SOP, 70ns, L-pwr 
32-SOP, 70ns, LL-pwr 
32-TSOP F, 45ns, L-pwr 
32-TSOP F, 45ns, LL-pwr 
32-TSOP F, 55ns, L-pwr 
32-TSOP F, 55ns, LL-pwr 
32-TSOP F, 70ns, L-pwr 
32-TSOP F, 70ns, LL-pwr 


ORDERING INFORMATION 


KM68512ALGI-7 
KM68512ALGI-7L 
KM68512ALGI-10 
KM68512ALGI-10L 
KM68512ALTI-7 


32-SOP, 70ns, L-pwr 
32-SOP, 7Ons, LL-pwr 
32-SOP, 100ns, L-pwr 
32-SOP, 100ns, LL-pwr 
32-TSOP F, 70ns, L-pwr 
32-TSOP F, 70ns, LL-pwr 
32-TSOP F, 100ns, L-pwr 
32-TSOP F, 100ns, LL-pwr 


KM68512AL TI-7L 
KM68512ALTI-10 
KM68512ALTI-10L 


L-Low Low Power, Blank-Low Power or High Power 

Access Time : 4=45ns, 5=55ns, 7=70ns, 10=100ns 
Operating temperature : Blank=Commercial, |=Industrial, E=Extended 
Package Type : G=SOP, T=TSOP Forward 

L-Low Power or Low Low Power, Blank-High Power 

Die Version : A=2nd generation 

Density : 512=512K bit - 3 

Blank=5V, V=3.0~3.6V, U=2.7~3.3V 

Organization : 8=x8 

SEC Standard SRAM 


im ELECTRONICS 
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KM68512A Family CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS: 


| | 0 to 70 KM68512AL/L-L 
Operating Temperature 


-40 to 85 KM68512ALI/LI-L 
Soldering temperature and time 260°C, 10sec (Lead Only) 


* Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS* 4 


ee ee 
feed Side | Pe 
Pnputnionvetage Siw de] Sie 
nputiowvotage dw i em PC 


* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 

™ Ta225C 

“™ Vit(min)=-3.0V for 50ns pulse width 


CAPACITANCE* * (ime Tanase) °) 


“Inbal aupaciencs- 
Input/Output capacitance 


* Capacitance is sampled not 100% tested 


ELECTRONICS 


KM68512A Family CMOS SRAM 
DC AND OPERATING CHARACTERISTICS 


Input leakage current ViN=Vss to Vec 


Output leakage current CS1=Vin or CS2=Vit or WE=Vit 
Vio=Vss to Vec 
Operating power supply current | toc CS1=Vit, CS2=Vin, VIN=VIH or ViL, llo=OmA 


Average operating current Icc1 Cycle time=14s 100% duty 
CS1< 0.2V, CS2=Vcc-0.2V 
Vit £0.2V, Vid =Vece -0.2V, llo=OmA 


Icc2 Min cycle, 100% duty , 
CS1=ViL, CS2=VIH llo=OmA 


JoL=2.1mA 


Output low voltage 


Iu 

ILo 

lec 
Output high voltage loH=-1.0mMA 
Standby Current(TTL) | isa | CS1=Vin, CS2=Vit 


Standby Current Iss1 | CS: =Vec-0.2V_ | L(Low Power) 
(CMOS) KM68512AL/L-L CS2 <0.2V LL(L Low Power) 
VINSO0.2V or 


i ok —_ 


Vin=Vec-0.2V | L(Low Power) 
KM68512ALI/LI-L CEA: Low Powel) 


*1) Commercial Product : Ta=0 to 70°C, Vec=5V+10% unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, Vec=5V+10% unless otherwise specified 
** Ta=25°C 


A.C CHARACTERISTICS 


TEST CONDITIONS (1.Test Load and Test Input/Output Reference)* 


lue —_|_- Rema 


CL* 
Output load (See right) J 


* Including scope and jig capacitance 


* See DC Operating conditions 
**KM68512AL/AL-4L 


<I ; 


ELECTRONICS 


KM68512A Family | _ CMOS SRAM 


TEST CONDITIONS (2. Temperature and Vcc Conditions) 


Fouptenetiowionzeua | woz |s |-[s | 
chip deal orion zone | wz | oa | o |e | a 


-oupa asbietonghZ oupit | tonz | 0 | >| 0 | | 0 | a | o |» | m 
[ou heaton adress ctange | ion [10 | - [| - | | - || - | m 

wits [Wie cysetne «|e fs | fos] - [| - | oo] - | m | 
Fonpselctioandorwnte | tow | «= | - | 6 | 
Padeeeoouptne ‘| _tws | © | 

| [aaktess vaio andotwnte | aw [as | | a 
wena wan =i | ao | | 
Twa 0 | 


[Beta hotdtamwitetine | tow | 0 
End write to output low-Z | tow {| 5 | - | 5 [ - | 


* The parameters is measured with 30pf test load. 


PSinsuNag | _ ie 
_ ELECTRONICS 


KM68512A Family 7 | CMOS SRAM 
DATA RETENTION CHARACTERISTIC 


| Aestc 


Vcc for data retention ***CS1 2 Vec-0.2V 


KM68512AL/L-L 
Vec=3.0V 


Data retention current GS1>Vee-0.2V 
KM68512ALI/LI-L 


Data retention set-up time tSDR Séa data retention 


*41) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) !ndustrial Product : Ta=-40 to 85°C, unless otherwise specified 
* Ta=25C 
* C51 = Vec-2.0V, CS2 =Vec-2.0V( CS: controlled) or CS2 =0.2V(CSz controlled) 


DATA RETENTION WAVE FORM 


1) CS1 Controlled 


Data Retention Mode 


Vcc <—tsor tror 


BB i tesa ica ak ae NR hh leg ek he cee 


2) CS2 Controlled 
Data Retention Mode 


Vec 


4.5V pnts ian pd phish 
C82 


VDR 


0.4V 


am ~~ ‘ 


ELECTRONICS 


KM68512A Family oe CMOS SRAM 


TIMMING DIAGRAMS . 
TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 
(CS1=OE=Vit, CS2= WE=Vin 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vix) 


Data out High-Z 
hide is READ CYCLE ) 
ime at which the outputs achieve the open circuit conditions and are not referenced to output voltage levels 
rie any lage condition, tHZ(max.) is less than tLZ(min.) both for a given device and from device to device interconnection 


PS nis Unig = 
: ELECTRONICS - 


KM68512A Family CMOS SRAM 
TIMING WAVEFORM OF WRITE CYCLE(1) (WE controlled) | 


: twe 
Address Roce eee ey 


77> ZS Ao 


R1(4) 


twec1) 


‘DH 


tow 
Data in Data Valid 


High-2 $$ High-Z 


ELECTRONICS 


KM68512A Family CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(3) (csz Controlled) 


we 


Data in | | | 


SB, ISB1 


a 


ELECTRONICS 


KM681000B Family | CMOS SRAM 
128K x8 bit Low Power CMOS Static RAM 


FEATURES GENERAL DESCRIPTION 
» Process Technology : 0.64m CMOS : The KM681000B family is fabricated by SAMSUNG's advanced 
« Organization : 128Kx8 CMOS process technology. The family can support various 
« Power Supply Voltage : Single 5.0V = 10% operating temperature ranges and have various package types 
« Low Data Retention Voltage : 2V(Min) for user flexibility of system design. The family also support low 
« Three state output and TTL Compatible data retention voltage for battery back-up operation with low 
° Package Type : JEDEC Standard data retention current. 

32-DIP, 32-SOP, 32-TSOP | R/F 
PRODUCT FAMILY 


ds 


KM681000BL . : 
Commercial(0~7 C) 55/70ns = nig oe 100A 
KM681000BL-L E Sauk 


KM681000BLE ; 
Extended(-25~85‘C) 7onoons | 34 ae hie 1004A 
KM681000BLE-L ; 50uA 
KM681000BLI : 
Industrial(-40~85°C) 70/100ns Be ate ae 100A 
KM681000BLI-L ; 50uA 
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM 


fos Aa 


32-TSOP 
Type | - Forward 


| 21607 jojUOD | 


1/O Buffer 


32-TSOP 
Type |-Reverse 


Ao~Ate 
WE 
S1,CS2_ 
YOr-VOr8 
Vee 
Vss 


ELECTRONICS 


mi 


z 
(@) 


KM681000B Family CMOS SRAM 


PRODUCT LIST & ORDERING INFORMATION 
PRODUCT LIST 


KM681000BLP-5 
KM681000BLP-5L 
KM681000BLP-7 
KM681000BLP-7L 
KM681000BLG-5 
KM687000BLG-5L 
KM681000BLG-7 
KM681000BLG-7L 
KM681000BLT-S 
KM681000BLT-SL 
KM681000BLT-7 
KM681000BLT-7L 
KM681000BLR-5 
KM681000BLR-5SL 
KM681000BLR-7 
KM681000BLR-7L 


ct 
32-DIP,55ns,L-pwr 
32-DIP,55ns,L-pwr 
32-DIP,70ns,L-pwr 
32-DIP,70ns,LL-pwr 
32-SOP,55ns,L-pwr 
32-SOP,55ns,LL-pwr 
32-SOP,70ns,L-pwr 
32-SOP,70ns,LL-pwr 
32-TSOP F,55ns,L-pwr 
32-TSOP F,55ns,LL-pwr 
32-TSOP F,70ns,L-pwr 
32-TSOP F,70ns,LL-pwr 
32-TSOP R,55ns,L-pwr 
32-TSOP R,55ns,LL-pwr 
32-TSOP R, 70ns,L-pwr 
32-TSOP R,70ns,LL-pwr 


ORDERING INFORMATION 


KM681000BLGE-7 
KM681000BLGE-7L 
KM681000BLGE-10 


KM681000BLGE-10L 


KM681000BLTE-7 
KM681000BLTE-7L 


KM681000BLTE-10 
KM681000BLTE-10L 
KM681 000BLRE-7 
KM681000BLRE-7L 
KM681 OOOBLRE-10 


KM681000BLRE-10L 


32-SOP,70ns,LL-pwr 
32-SOP,100ns,L-pwr 
32-SOP,100ns,LL-pwr 
32-TSOP F,70ns,L-pwr 
32-TSOP F,70ns,LL-pwr 
32-TSOP F,100ns,L-pwr 
32-TSOP F,100ns,LL-pwr 
32-TSOP R,7Ons,L-pwr 
32-TSOP R,70ns,LL-pwr 
32-TSOP R,100ns,L-pwr 
32-TSOP R,100ns,LL-pwr 


KM681000BLGI-7 
KM681000BLGI-7L 
KM681 000BLGI-10 
KM681000BLGI-10L 
KM681000BLTI-7 
KM681000BLTI-7L 
KM681 000BLTI-10 
KM681 OOOBLTI-10L 
KM681000BLRI-7 
KM681000BLRI-7L 
KM681000BLRI-10 
KM681000BLRI-10L 


Access Time : 5=55ns, 7=70ns, 10=100ns 


ction 
32-SOP,70ns,L-pwr 
32-SOP,70ns,LL-pwr 
32-SOP,100ns,L-pwr 
32-SOP,100ns,LL-pwr 
32-TSOP F,70ns,L-pwr 
32-TSOP F,70ns,LL-pwr 
32-TSOP F,100ns,L-pwr 
32-TSOP F,100ns,LL-pwr 
32-TSOP R,70ns,L-pwr 
32-TSOP R,70ns,LL-pwr 
32-TSOP R,100ns,L-pwr 
32-TSOP R,100ns,LL-pwr 


bE ’ L-Low Low Power, Blank-Low Power or High Power 


Operating temperature : Blank=Commerial, |=Industrial, E=Extended, 


Package Type : P-DIP, G=SOP, T=TSOP Forward, R=TSOP Reverse 


L-Low Power or Low Low Power, Blank-High Power 


Die Version : B=3 td generation 


Density : 1000=1Mbit 


Bank=5V, V=3.0~3.6V, U=2.7~3.3V 


Organization : 8=x8 
SEC Standard SRAM 


am 


ELECTRONICS 


56 


KM681000B Family CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


KM681000BL/L-L 


Operating Temperature KM681000BLE/LE-L 
KM681000BLI/LI-L 


* Stresses greater than those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 


Soldering temperature and time 


RECOMMENDED DC OPERATING CONDITIONS* 


3 


* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Extended Product : Ta=-25 to 85°C, unless otherwise specified 
3) Industrial Product : Ta=-40 to 85°C , unless otherwise specified 


* Ta=25T 
*** Vit(min)=-3.0V for = 5Ons pulse width 


CAPACITANCE* (f=1MHz, Ta=25 °C) 


Input capacitanc 


Input/Output capacitance 


* Capacitance is sampled not 100% tested 


ELECTRONICS 


KM681000B Family _. CMOS SRAM 
DC AND OPERATING CHARACTERISTICS 


Input leakage current bar 
‘ Output leakage current | to | 
Operating power supply current | tec | 


Vin=Vss to Vcc 


Iu 
ILo 
Icc | CSt=Viu, CS2=Vin, VIN=ViH oF Vit, lio=OmA |= 
Iec1 Cycle time=1 4s 100% duty 
C81 <0.2V, CS2=>Vec-0.2V 
— lo=OmA CS1=Vit,CS2=VIH 
Min cycle, 100% duty 
Output low voltage loL=2.1mA a 
VOH : 


Output high voltage loH=-1.0MA 
Standby Current(TTL) CS1=Vin, CS2=Vit 


KM681000BL 
KM681000BL-L 
L (Low Power) 
LL (Low Low Power) 


Average operating current 


L (Low Power) 100 HA 

31 =Vee-0.2V LL (Low Low Power) 20 uA 

Standby KM681000BLE CS2=Vcc-0.2V or 100 nA 
Current (CMOS) | KM681000BLE-L CS250.2V 50 A 


Other input=0~Vcc . 
KM681000BLI 
KM681000BLI-L 


* 1) Commercial Product : Ta=0 to 70°C, Vec=5.0V+ 10%, unless otherwise specified 
2) Extended Product : Ta=-25 to 85°C, Vec=5.0V + 10%, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85, Vec=5.0V 10%, unless otherwise specified 

™. 20mA for Exteneded and Industrial Products 

*** 15mA for Extended and Industrial Products 


L (Low Power) 
LL (Low Low Power) 


A.C CHARACTERISTICS 


Input pulse level 0.8 to 2.4V | 


Input rising & falling time CL* 
input and output reference voltage L 
Output load (See right) Ci=100pF+1TTL : 
* Including scope and jig capacitance 


* See DC Operating conditions 


58 . 
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ELECTRONICS 


KM681000B Family : CMOS SRAM 


TEST CONDITIONS (2. Temperature and Vcc Conditions) 


ratur . vivec) | Speed 1 


KM681000BLE/LE-L -25~85°C 5.0V£10% 70/100ns Extended 
KM681000BLI/LI-L -40~85°C 5.0V+£10% 70/100ns Industrial 


PARAMETER LIST FOR EACH SPEED BIN 


Read Read cycle time 5 
Address access time 
tOE 
e) 


100 


5 


or ae 


[Oupensbietovaidoupe | te _—| 
5 
we 
Chip select to end of write 

i tDw 

OW 


5 
25 


as 
Oo 
Oo 


Ww } $3) 
oO oO 


ai 


20 


N = 
> ~_ 
°o °o 
nm |r wlwin 
alola 


— 
So 
— 


oO 
= 
oO 


or 
(4a) 
(j=) 


55 
45 


or 


qi N 


[tate witetine veep | _tow | 
[ata oistomwntesme | toa | 


N 
n 
w 
i=) 


40 
20 
5, 


2 


oa 
De De a ee 


ELECTRONICS 


KM681000B Family : GMOS SRAM 
DATA RETENTION CHARACTERISTICS | _ 


Vec for data retention CS1*** > Vec-0.2V 


KM681000BL 
KM681000BL- 


LL. 
KM681000BLE 
Deter malo euler KM681000BLE-L | GS1=Vcc-0.2V 


KM681000BLI 
KM681000BLI-L 


Data retention set-up time [igpR See data retention waveform 
| Recoveytime ss tRDR Cd 3 


* 4) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Extended Product : Ta=-25 to 85°C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 
* Ta=25CT : 
*** S12 Vecc-0.2V,CS2= Vec-0.2V(CS1 controlled) or CS2<0.2V(CSz2 controlled) 


DATA RETENTION TIMING DIAGRAM 


1) CS1 Controlled ' 
Data Retention Mode 


Vec 


4.5V 


2.2V 


VOR 


Csi 
GND 


2) CS2 controlled 


Data Retention Mode 
Vcc 


4.5V 
CS2 


CS2.S 0.2V 


ELECTRONICS 


_KM681000B Family | -. CMOS SRAM 


TIMMING DIAGRAMS , 
TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 
(CS1=0E= S2= WE= Vin) 


TIMING WAVEFORM OF READ CYCLE (WE=vin) 


RC 
Na ‘OH 


, AA 


Z(1,2) 


OE i Z 


ae 


“ 


Data out 


High-Z— 


NOTES (READ CYCLE) 
1. tHZ and tOHZ are 
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ELECTRONICS 


KM681000B Family | CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE (1) (We Controlled) 


fo 
te _.LTlLUS 


basin mae 


gh 2 a i 


ELECTRONICS 


KM681000B Family 7 | CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE (2) (CS2 Controlled) 


ELECTRONICS 


KM681000C Family 


CMOS SRAM 


128K x8 bit Low Power CMOS Static RAM 


FEATURES 


« Process Technology : 0.44m CMOS 
e Organization : 128K x8 
+ Power Supply Voltage : Single 5.0V+ 10% 
« Low Data Retention Voltage : 2V(Min) 
« Three state output and TTL Compatible 
« Package Type : JEDEC Standard 
32-DIP, 32-SOP, 32-TSOP(!)-Forward/Reverse 


PRODUCT FAMILY 


KM681000CL 


KM681000CL-L 
KM681000CLI 
KM681000CLI-L 


*The parameter is measured with 30pF test load 


Industrial(-40~85 'C ) 


PIN DESCRIPTION 


Type | - Forward 


Type !-Reverse 


Commercial(0~70°C) | 4.5~5.5V | 45*/55/70ns 
4.5~5.5V | 55*/70/85ns 


| : 
ii : 


2 
rey 


GENERAL DESCRIPTION 


The KM681000C family is fabricated by. SAMSUNG's advanced 
CMOS process technology. The family can support various 
operating temperature ranges and have various package types 
for user flexibility of system design. The family also support low 
data retention voltage for battery back-up operation with low 
data retention current. 


32-DIP,32-SOP 
32-TSOP(I) R/F 


32-DIP,32-SOP 
32-TSOP(I) R/F 


A4~8, 
A12~16 


" 91607 jou 


Ao~Ate 
YOrWO8 
Veco 


Vss Ground 


$1,CS2 


Poinsunig 


ELECTRONICS 


64 


KM681000C Family 


PRODUCT LIST & ORDERING INFORMATION — 


PRODUCT LIST 


KM681000CLP-4 


KM681000CLP-5 
KM681000CLP-7 
KM681000CLP-4L 
KM681000CLP-5L_ 
KM681000CLP-7L 


KM681000CLG-4 
KM681000CLG-5 
KM681000CLG-7 
KM681000CLG-4L 
KM681000CLG-5L 
KM681000CLG-70L 


KM681000CLT-4 
KM681000CLT-5 
KM681000CLT-7 
KM681000CLT-4L 
KM681000CLT-5L 
KM681000CLT-70L 


KM681000CLR-4 
KM681000CLR-5 
KM681000CLR-7 
KM681000CLR-4L 
KM681000CLR-SL 
KM681000CLR-70L 


_ 32-DIP, 45ns, L-pwr 
32-DIP, 55ns, L-pwr 
32-DIP, 70ns, L-pwr 
32-DIP, 45ns, LL-pwr 
32-DIP, 55ns, LL-pwr 
32-DIP, 70ns, LL-pwr 


32-SOP, 45ns, L-pwr 
32-SOP, 55ns, L-pwr 
32-SOP, 7Ons, L-pwr 
32-SOP, 45ns, LL-pwr 
32-SOP, 55ns, LL-pwr 
32-SOP, 70ns, LL-pwr 


32-TSOP(I) F, 45ns, L-pwr 
32-TSOP(I) F, 55ns, L-pwr 
32-TSOP(I) F, 70ns, L-pwr 
32-TSOP(I) F, 45ns, LL-pwr 
32-TSOP(I) F, 55ns, LL-pwr 
32-TSOP(I) F, 70ns, LL-pwr 


32-TSOP(I) R, 45ns, L-pwr 
32-TSOP(I) R, 55ns, L-pwr 
32-TSOP(I) R, 70ns, L-pwr 
32-TSOP(I) R, 45ns, LL-pwr 
32-TSOP(1I) R, 55ns, LL-pwr 
32-TSOP(I) R, 70ns, LL-pwr 


KM681000CLGI-5 
KM681000CLGI-7 
KM681000CLGI-8 
KM681000CLGI-5L 
KM681000CLGI-7L 
KM681000CLGI-8L 


KM681000CLTI-5 
KM681000CLTI-7 
KM681000CLTI-8 
KM681000CLTI-5L 
KM681000CLTI-7L 
KM681000CLTI-8L 


KM681000CLRI-5 
KM681000CLRI-7 
KM681000CLRI-8 
KM681000CLRI-5L 
KM681000CLRI-7L 
KM681000CLRI-8L 


CMOS SRAM 


32-SOP, 55ns, L-pwr 
32-SOP, 70ns, L-pwr 
32-SOP, 85ns, L-pwr 
32-SOP, 55ns, LL-pwr 
32-SOP, 70ns, LL-pwr 
32-SOP, 85ns, LL-pwr 


32-TSOP(I) F, 55ns, L-pwr 
32-TSOP(I) F, 70ns, L-pwr 


-32-TSOP(I) F, 85ns, L-pwr 


32-TSOP(I) F, 55ns, LL-pwr 
32-TSOP(I) F, 70ns, LL-pwr 
32-TSOP(I) F, 85ns, LL-pwr 


32-TSOP(I) R, 55ns, L-pwr 
32-TSOP(I) R, 70ns, L-pwr 
32-TSOP(I) R, 85ns, L-pwr 
32-TSOP(I) R, 55ns, LL-pwr 
32-TSOP(I) R, 70ns, LL-pwr 
32-TSOP(I) R, 85ns, LL-pwr 


ORDERING INFORMATION 
KM6 8. X 1000 C 


L-Low Low Power, Biank-Low Power or High Power 
Access Time : 4=45ns, 5=55ns, 7=70ns, 8=85ns 


. Operating temperature : Blank=Commercial, |=Industrial 


Package Type : P=DIP, G=SOP, T=TSOP Forward R=TSOP Reverse 


L-Low Power or Low Low Power, Blank-High Power 

Die Version : C=4th generation 

—- Density : 1000=1Mbit 

Bank=5V, V=3.0~3.6V, U=2.7~3.3V 

Organization : 8=x8 

. — SEC Standard SRAM . | 

PSAMSUN Gg | ® 
; E 


LECTRONICS 


KM681000C Family | CMOS SRA 
ABSOLUTE MAXIMUM RATINGS* | : 


[Votageovanyinveaetovee | vuvorr | 0570 | v | 
[Votageon vec supay eatvowvee | veo | oswra |v | — SSS—~*S 
a 
a 


Operating Temperature 
KM681000CLI/LI-L 
Soldering temperature and time 260°C, 10sec (Lead Only) Pete. et 


* Stresses greater than those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. . 


RECOMMENDED DC OPERATING CONDITIONS: 


Fsupeyvotege SSS vee] ts | sods | 
a 
Finputighvatege «tw Tae Tides 
inpitiowvotage sd Sw «dt Soom TdT St 


* 4) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 

** Ta=25°C 

*** Vit(min)=-3.0V for = 50ns pulse width 


<j|;<|}<|/< 


CAPACITANCE® (f©4MHz, Ta=25°C) 


* Capacitance is sampled not 100% tested 


ELECTRONICS 


KM681000C Family | CMOS SRAM 
DC AND OPERATING CHARACTERISTICS | 


ymbo 


| 


ao oo hb Apa; asta 


Input leakage current VIN=Vss to Vec 


~ CS1=Vin or CS2=Vit or 
Output Jeakage current | Wines to. Vex 1 


CS1=VIL, CS2=ViH, 


llo=OmA 
llo=OmA, CS1=VIL,CS2=VIH 
Min cycle, 100% duty 


Output low voltage loL=2.1mA 
Output high voltage Vv loH=-1.0mMA 2.4 
Standby Current(TTL) | iss | TSt=vin, CS2=Vin 


KM681000C =a, - L(Low Power) 
CS1=2 Vecc-0.2V 
Standby KM681000CL-L CS2>Vec-0.2V or LL(L Low Power) 
Current 
CS2<=0.2V 
(CMOS) KM681000CLI L(Low Power) 
KM681000CLI-L 


Other input=0~Vec 
P LL(L Low Power) 
* 1) Commercial Product : Ta=0 to 70, Vec=5V + 10% Unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, Vec=5V+10% Unless otherwise specified 
* Ta=25C 


SS1<0.2V, CS22=Vcc-0.2V, 
lcc2 


ul 
Operating power supply current ise 
VIN=VIH or Vit, llo=OmA 
Cycle time=1 4s 100% di 
Average operating current ee 


B B 3 3 3 3 & 


A.C CHARACTERISTICS 


TEST CONDITIONS (1.Test Load and Test Input/Output Reference)* 


ees 8 Value ; ‘Remark | ‘ } ; 
. CL* a 


CL=100pF+1TTL 


Output load (See right) **CL=30pF+1TTL 


_ + *Including scope and jig capacitance 
* See DC Operating conditions ; 
** Test load for 45ns(Commercial product)/SSns(Industrial product) 


ELECTRONICS 


KM681000C Family — | CMOS SRAM . 


TEST CONDITIONS (2. Temperature and Vcc Conditions) 


KM681000CLI/LI-L -40~85°C 5V+10% 55*/70/85ns | Industrial 


*The parameter is measured with 30pF test load 


Tsfo[mpels[o]s |r | 
1 


ELECTRONICS 


KM681000C Family : — CMOS SRAM 


DATA RETENTION CHARACTERISTICS 
— 


KM681000CL ; 
KM681000CL-L Vec=3.0V 
KM681000CLI CS1=Vee-0.2V 
KM681000CLI-L: 
Data retention set-up tSDR ' =e 
See data retention waveform 


* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 
* Ta=25°C 
« €51=Vec-0.2V,CS2= Vec-0.2V(CS1 controlled) or CS2<0.2V(CS2 controlled) 


Vcc for data retention 


‘| Data retention current 


(ed 
10 
10 
[ae 
Pe 


DATA RETENTION TIMING DIAGRAM 


1) CS1 Controlled 


Data Retention Mode 


Vec 


BABY unite hapten Steen el eee a Se Se ae eel eS Mc ease ete rea ener 


2.2V . ~--~--\-\--------------------}/-4-----\------------ 


VOR: sds FPS ESSE SSS Se hes Be ge Baa fe etre I Raa ea ero 


CS1 
GND 


2) CS2 controlled 


Data Retention Mode 


_ Vee 


4.5V 
CS2 


VDR 


0.4V 


ELECTRONICS 


KM681000C Family CMOS SRAM 


TIMMING DIAGRAMS 


ze MAVEr ORM OF READ CYCLE (1) (Ad Controlled) 
(CS1=OE=Vn, CS2=WE=Vin) 


TIMING WAVEFORM OF READ CYCLE (WE=vin) 


Data out 


High-Z 


NOTES (READ CYCLE) 
1. tHZ and tOHZ are define 


e time at which the outputs achieve the open circuit conditions and 
a {tage condition, tHZ(max.) is less than tLZ(min.) both for a given device and from device to device 


om ELECTRONICS 


KM681000C Family , CMOS SRAM 
TIMING WAVEFORM OF WRITE CYCLE (1) (WE Controtied) 


twe 


. __ taw * 


tas() 


Yj x twp (1) —————— 


~ tow 


: < tox 
Data in ; Data Valid 


Ph Higher 


ELECTRONICS 


KM681000C Family _ CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(3) (cS2 Controlled) 


going low. A write ends at the earliest transition among CS1 going high, CS2 going low and WE going high, tWP is measured from the beginning or 
th 


to the end of write. 

2. (CW is mea cs nd of write. 

3. tAS is measured from the address calid to the beginning of write. 

4. tWR is measur of writ dress change. tWR1 applied in case a write ends ai CS, or WE twR: ca’ 
ends 


cal 


* X means don't care 
a a a A TR Ea I EN a No Ea a NES a eS ei SE 
PSnmsuN ig | : 


ELECTRONICS 


KM6161000B Family CMOS SRAM 
64K x16 bit Low Power CMOS Static RAM | 


FEATURES SUMMARY GENERAL DESCRIPTION 

« Process Technology : 0.64 CMOS : The KM6161000B family is fabricated by SAMSUNG's 
« Organization : 64K x16 advanced CMOS process technology. The family can support 
« Data Byte Control : (B=1/01~8, UB=1/O9~16 various operating temperature ranges and has various package 
« Power Supply Voltage : 5.0V 10% types for user flexibility of system design. The family also sup- 
« Low Data Retention Voltage : 2V(Min) port low data retention voltage for battery back-up operation with 
» Three state output and TTL Compatible low data retention current. 


« Package Type : JEDEC Standard 
44-TSOP(ll)-Forward/Reverse 


PRODUCT FAMILY 


KM6161000BLT/LT-L Commercia a 
KM6161000BLR/LR-L (0~70°C) | astoss | gel Ra 4A TSOPUI 
120mA 
: Forward/Reverse 
KM6161000BLTU/LTI-L Industrial 
KM6161000BLRI/LRI-L (-40~85°C) | 451055 70/00 100/504 


* The parameter is measured with 30pF test load. 
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM 


Jepooeg-X 


8 36 
ie 44-TSOP(II) 


36 9 
44-TSOP(|I) 
Forward be a 


Reverse 


re) 
Oo 

3 

= 
io} 
{e) 
Q 
fo) 


OE, UB.I5 
BE Jouputenatle nd] ves [Grund | 


73 


ELECTRONICS 


KM6161000B Family 


CMOS SRAM. 


PRODUCT LIST & ORDERING INFORMATION 


PRODUCT LIST 


KM6161000BLT-5 44-TSOPi(Il), F, 5V, 55ns, L-pwr 
KM6161000BLT-5L 44-TSOPi(Il), F, 5V, 55ns, LL-pwr 
KM6161000BLT-7 44-TSOP(II), F, 5V, 70ns, L-pwr 
KM6161000BLT-7L 44-TSOP(II), F, 5V, 70ns, LL-pwr 
KM6161000BLR-5 44-TSOP(Il), R, 5V, 55ns, L-pwr 
KM6161000BLR-5L 44-TSOPiII), R, 5V, 55ns, LL-pwr 
KM6161000BLR-7 44-TSOP(II), R, 5V, 70ns, L-pwr _ 
KM6161000BLR-7L 44-TSOP(II), R, 5V, 70ns, LL-pwr 


ORDERING INFORMATION 


TTT PL 


KM6161000BLTI-5 
KM6161000BLTI-5L 


KM6161000BLTI-7 
KM6161000BLTI-7L 
KM6161000BLRI-5 
KM6161000BLRI-5L 
KM6161000BLRI-7 
KM6161000BLRI-7L 


44-TSOP(II), F, 5V, 70ns, L-pwr 
44-TSOPiII), F, 5V, 70ns, LL-pwr 


44-TSOP(II), F, 5V, 100ns, L-pwr 


44-TSOPi(Il), F, 5V, 100ns, LL-pwr 
44-TSOP(Il), R, 5V, 7Ons, L-pwr 
44-TSOPi(Il), R, 5V, 70ns, LL-pwr 
44-TSOP(II), R, 5V, 100ns, L-pwr 
44-TSOPi(Il), R, 5V, 100ns, LL-pwr 


ei” 


ELECTRONICS 


L-Low Low Power, Blank-Low Power or High Power 

Access Time : 5=55ns, 7=70ns, 10=100ns 

Operating temperature : Blank=Commercial, |=Industrial, E=Extended 
Package Type : T=TSOP(!I) Forward, R=TSOP(II) Reverse 

L-Low Power or Low Low Power, Blank-High Power 

Die Version : B=3 td generation 

Density : 1000=1Mbit 

V=3.0~3.6V, U=2.7~3.3V, Blank= 5V 

Organization : 16=x16 

SEC Standard SRAM 
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KM6161000B Family CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


Voltage on any pin relative to Vss -0.5 to Vect+0.5 | ov | 


Voltage on Vcc supply relative to Vss -0.5 to 7.0 a a ee, 
A 


= 


Storage temperature -65 to 150 


V 
V 
T 0 to 70 Cc KM6161000BLT/LT-L 
KM6161000BLR/LR-L | 


Operating Temperature 
-40 to 85 c KM6161000BLTI/LTI-L 


KM6161000BLRI/LRI-L 


Soldering temperature and time TSOLDER 260°C, 10sec (Lead Only) ae eee eee 


* Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional operation of 
the device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS: 


Input low voltage 


* 4) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 

™ Ta=25C 

*** Vil(min)=-3.0V for = 50ns pulse width 


CAPACITANCE* (f=1MHz, TA=25 C) 


Input capacitance 


Input/Output capacitance 


* Capacitance is sampled not 100% tested 


<I ; 
ELECTRONICS 


KM6161000B Family | CMOS SRAM 
DC AND OPERATING CHARACTERISTICS | 


CS=Vit, VIN=VIH 
or Vit, llo=OmA 


Operating power supply current 
Average operatingcurrent 


Cycle time=1“s 100% duty 


CS <0.2V, llo=OmA 


Standby Current(TTL) 


L(Low Power) 
KM6161000BL/L-L 
ae €S=Vec-0.2V LL(L Low Power) 
urren 
Vin 2 Vec-0.2V or VINS 0.2V 

L(Low Power 
(Mee) KM6161000BLI/LI-L : 

LL(L Low Power) 


* 1) Commercial Product : Ta=0 to 70°C, Uniess otherwise specified 
2) Industrial Product : Ta=-40 to 85, Unless otherwise specified 
** TA=25T 


A.C CHARACTERISTICS 


TEST CONDITIONS (1.Test Load and Test Input/Output Reference)* 


Input pulse level 
Input rising and falingl time 


input and output reference voltage 


Output load (See right) 


CL=100eF 1 TTL 
"*CL=30pF H1TTL 


* Including scope and jig capacitance 


* See DC Operating conditions 
* Test load for 55ns product 


ELECTRONICS 


KM6161000B Family | CMOS SRAM 


TEST CONDITIONS (2. Temperature and Vcc Conditions) 


KM6161 000BLI/LI-L -40~85°C 5.0V = 10% 70/1 0Ons industrial 


* The parameter is measured with 30pF test load. 


PARAMETER LIST FOR EACH SPEED BIN 


cer een 
[conten ovate | os 
ten 
=a 
te 
ee _| 


Sica disable to high-Z output 


Output hold from address change 


| 55 
La 
laze 
ea 
ee 
ese 
ee ee ee ee ee 
eal 
ee 
ee 
te 
Das | 
UB, LB valid to end of write 


Write recovery time 
Write to output high-Z 


Data to write time overlap tDW 


on mm > ae 
oS = |S re) (e) 
cbt 
oO (oa) oa 


nc eee hold from write time 


End write to | Endwrite to outputiowZ low-Z 


<< | | a ar 


ELECTRONICS 


KM6161000B Family : _CMOS SRAM 


DATA RETENTION CHARACTERISTICS 


KM6161000B Family 
Vec=3.0V 


CS=Vec-0.2V 
KM6161000BI Family 


[sR | See data retention 


waveform 


Recovery time 


* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 
* Ta=25T 


DATA RETENTION TIMING DIAGRAM 


Data Retention Mode 


Vec 


4.5V 


2.2V 


VpR 


cs 
GND 


ELECTRONICS 


KM6161000B Family _ | : CMOS SRAM 


TIMMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 
(CS=OE=Vi, WE=Vin, UB or and TB=Vit) 


= LL " EEE 


- ——— 
a 


oF —_— Zz 


Data out 


High-Z 


NOTES (READ CYCLE 
1. tHZ and tOHZ are defin 


eo~ 
» 2 
3 


ELECTRONICS 


-KM6161000B Family CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE (1) (WE Controlled) . 


twe - 
twre) 


tas > 


P(1) 


tow tou 
Data in Data Valid 


Fl 2 eee High 


<< 


ELECTRONICS 


KM6161000B Family CMOS SRAM 
TIMING WAVEFORM OF WRITE CYCLE(3) (U5, TE controlled) 


[<—$____—____________—- twe 


NOTES (WRITE CYCLE) 
1. Awrite occurs during the o' 


operation or simuttenious a in d LB for double b' eration 
tWP is measured from the beginning of write to the end of write. 

2. tCW is measured from the i end of write. 

3. tAS is measured from the address valid to the beginning of write. 

4. tWR is measured from the end or write to the address change. tWWR applied in case a write ends as CS or WE going high 


SSS EE a ES a a I OO I I oI ET 


ELECTRONICS 


KM684000A Family 


CMOS SRA 


512Kx8 bit Low Power CMOS Static RAM 


FEATURES 


« Process Technology : 0.44m CMOS 

« Organization : 512Kx8 

« Power Supply Voltage : Single 5V + 10% 

« Low Data Retention Voltage : 2V(Min) 

« Three state output and TTL Compatible 

» Package Type : JEDEC Standard 32-DiIP, 32-SOP, 
32-TSOP(II)-Forward/Reverse 


PRODUCT FAMILY 


KM684000AL Commercial (0~70°C) 4.5~5.5V 
KM684000AL-L 


KM684000ALI 


Industrial (-40~85'C ) 4.5~5.5V 70/100ns 100A 
KM684000ALI-L 50 uA 


PIN DESCRIPTION 


27 
32-DIP 
' 32-SOP_ | a 
32-TSOP(II) 


32-TSOP(I) 
a ‘Li* (Reverse) 

(Forward) 
10 


: 
| OE outputenable mut 


| 


GENERAL DESCRIPTION 


The KM684000A family is fabricated by SAMSUNG's advanced 
CMOS process technology. The family can support various 
operating temperature ranges and has various package types 
for user flexibility of system design. The family also support low 
data retention voltage for battery back-up operation with low 
data retention current. 


32-DIP,32SOP 
32-TSOP(II)-R/F 


32-SOP 
32-TSOP(II)-R/F 


20h 90mA 


FUNCTIONAL BLOCK DIAGRAM 


32-TSOP(II) 
R 


A2~A7,A12, 
A14,A16,A18 


Ao,A1,A8~11, 
A13,A15,A17 


oO. 
9 
3 
7 
x 
og 
[7 
° 
a. 
oO 


ELECTRONICS 
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KM684000A Family 


CMOS SRAM 


PRODUCT LIST & ORDERING INFORMATION 


PRODUCT LIST 


KM684000ALP- 5 


KM684000ALP-5L 
KM684000ALP-7 
KM684000ALP-7L 
KM684000ALG-5 


KM684000ALG-5L 


KM684000ALG-7 
KM684000ALG-7L 
KM684000ALT-5 
KM684000ALT-5L 
KM684000ALT-7 
KM684000ALT-7L 
KM684000ALR-5 
KM684000ALR-5L 
KM684000ALR-7 
KM684000ALR-7L 


32- >-DIP, 55ns, coat 


32-DIP, 55ns, LL-pwr 
32-DIP, 7Ons, L-pwr 
32-DIP, 70ns, LL-pwr 
32-SOP, 55ns, L-pwr 
32-SOP, 55ns, LL-pwr 
32-SOP, 70ns, L-pwr 
32-SOP, 70ns, LL-pwr 
32-TSOP(II)F, 55ns, L-pwr 
32-TSOP(INF, 55ns, LL-pwr 
32-TSOP(II)F, 7Ons, L-pwr 
32-TSOP(II)F, 70ns, LL-pwr 
32-TSOP(IINR, 55ns, L-pwr 
32-TSOP(II)R, 55ns, LL-pwr 
32-TSOP(II)R, 7Ons, L-pwr 
32-TSOP(IDR, 7Ons, LL-pwr 


KM6 84000ALG 7 


KM684000ALGI-7L 
KM684000ALGI-10 
KM684000ALGI-10L 
KM684000ALTI-7 
KM684000ALTI-7L 
KM684000ALTI-10 
KM684000ALTI-10L 
KM684000ALRI-7 
KM684000ALRI-7L 
KM684000ALRI-10 
KM684000ALRI-10L 


32- SOP, 7Ons, ae 


32-SOP, 70ns, LL-pwr 
32-SOP, 100ns, L-pwr 
32-SOP, 100ns, LL-pwr 
32-TSOP(II)F, 7Ons, L-pwr 
32T-SOP(II)F, 70ns, LL-pwr 
32-TSOP(II)F, 100ns, L-pwr 
32-TSOP(II)F, 100ns, LL-pwr 
32-TSOP(II)R, 70ns, L-pwr 
32T-SOP(II)R, 70ns, LL-pwr 
32-TSOP(II)R, 100ns, L-pwr 
32-TSOP(II)R, 100ns, LL-pwr 


ORDERING INFORMATION 


----—  _L-Low Low Power, Blank-Low Power or High Power 
--_— Access Time: 5=55ns, 7=70ns, 10=100ns 
Operating temperature : Blank=Commercial, !=Industrial 


Package Type : G=SOP, P-DIP, T=TSOP Forward, R=TSOP Reverse 


-——- L-Low Power, LL-Low Low Power, Blank-High Power 


— Die Version : A=2nd generation 
~-—— Density : 4000=4Mbit 
f Blank=5V, V=3.0~3.6V, U=2.7~3.3V 


Organization : 8=x8 
: SEC Standard SRAM 
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ELECTRONICS 


KM684000A Family 3 CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


[votage ovanyinvelavewovee | vavor | 9sw70 | v |. ——*d 
votage oneosunnyrastvetoves | vee | aswr0 | v [| 
FPoveronipaton PCO wd 
[stage emperire ~~~ tere | SCC PCS 
| 

Cc 


= 


Operating Temperature 
| -40 to 85 | c | — KM@84000ALV/LI-L 
Soldering temperature and time 260°C, 10sec (Lead Only) eS a ee 


* Stresses greater than those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS* 


Supply voltage 


Input low voltage 


* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Industrial Product ; Ta=-40 to 85°C, unfess otherwise specified 

™* Ta=25T 

** Vit(min)=-3.0V for = 50ns pulse width 


Input capacitance 
Input/Output capacitance 


* Capacitance is sampled, not 100% tested 


ELECTRONICS 


KM684000A Family | CMOS SRAM 


DC AND OPERATING CHARACTERISTICS 
Conditio 


VIN=Vss to Vcc 
Output leakage current | no | CS=Vin or OE=Vin or WE=ViL Vio=Vss to Vec 


Opstaling power Supply current pe | CS=VIL, VIN=VIL or Vin, lto=OmA 
ae Cycle time=14s 100% duty llo=OmA 
Average operating current CS <0.2V, VILS0.2V VIH= Vcc-0.2V 


Min cycle, 100% duty CS=Vit, VIN=VIL or Vi, io=OmA 


Input leakage current 


Iu 
ILO 
Icc 
Output low voltage loL=2.1mA 


Output high voltage lon=-1.0mA 
Standby Current(TTL) | iss | CS=VIH 


Low Power 
db KM684000AL/L-L 
sk i GS=Vee-0.2V Low Low Power 
urren 
Others=0~Vcc 
Low P 
wee) KM684000ALI/L-L Se 


* 4) Commercial Product : Ta=0 to 70°C, Vec=5V£10% unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, Vec=5V+10% unless otherwise specified 
** Ta=25T 


Low Low Power 


A.C CHARACTERISTICS 


TEST CONDITIONS (1.Test Load and Test Input/Output Reference)* 


alue Remark 
Input pulse level 0.8 to 2.4 oe. 


input and output reference voltage 
Output load (See right) *CL=100pF+1TLL 


* See DC Operating conditions * Including scope and jig capacitance 


“t 


ELECTRONICS 


KM684000A Family | CMOS SRAM 


TEST CONDITIONS (2. Temperature and Vcc Conditions) 


IPP 


KM684000ALI/LI-L -40~85C 5V = 10% 70/100ns Industria! 


PARAMETER LIST FOR EACH SPEED BIN 


Fadsrseacomsne Sit tm | 

[ehpaciettoourt + eo | - | | - | 7 
Foupuenabieovaidoura | toe | - | a | - [| - | so | m 
Fcnpssectiotonzoamt | az || - |] - | | - | mw 
Foupuenabieioionzowna | voz | s[- | s|-|s | - | m 
[chp asabietorinZouma | wz | 0 | a | 0 | o | 0 | 00 | mm 
FoupudeavetononZoupie | tone | 0 | a0 | 0 | a5 | 0 | 00 | m 
Fouputnoistrom aaeess ange | ton | | - | @ | - [1 | - [om 
wie [witecreme = we fos | | | - | oo | - | | 
Fonpacecttoendetwie | tow | «| - | | - | | - | mw 
Tacsresesctuptme ——=S«dY ws fo | - fo | - | 0 | - | m 
FAdsrese vaso nate | _taw | 5 | - | | - | oo | - | 
Fwtepusewan ————S«| we | | - | 0] | eo | - | 
ee OO 
[wet ouputrignz ~~ | 0 | ao | 0 | | 0 | | me 
Datatowntetme ova | tow | 2 | - | 0] - | | - | m 
Data oitromwnteme | tow | 0 | - || - | 0 | - | mw 
Fendvatetooupntowz | tow [s[-|]s{-|s|- | w 
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ELECTRONICS 


KM684000A Family 7 CMOS SRAM 


DATA RETENTION CHARACTERISTICS 


Vec for data retention CS=V 


KM684000AL/L-L 
Data retention current Vec=3.0V 


CS=2 Vcc-0.2V 
KM684000ALI/LI-L 
. 


Data retention set-up time tSDR Sée date etenian 


* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) neue Product : Ta=-40 to 85‘C, unless otherwise specified 
™ Ta=25 


DATA RETENTION TIMING DIAGRAM 


Vec Data Retention Mode 


4.5V 


2.2V 


VDR 


cs 
GND 


FUNCTIONAL DESCRIPTION 


* X means don't care 
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ELECTRONICS 


KM684000A Family | CMOS SRAM 
TIMMING DIAGRAMS . Bese : 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled ) 

( CS=OE=Vi, WE=Vir) > 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vin) 


Kr 
\. ‘OH 


taa 


HZ 


Data out High-Z 


NOTES (READ CYCLE) 
1. tHZ and tOHZ are defined 


s the time at which the outputs achieve the open circuit conditions and ol 
rature and voltage condition, tHZ(max.) is less than tLZ(min.) both for a given device and from device to device. 


GG ee 


ELECTRONICS 


KM684000A Family ~ CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(1) (WE Controlled) 


WE ; 


ao LY ===f=FSF 


tox 


Dat 

Data out High-Z High-Z 
NOTES (WRITE CYCLE ) 
1. Awrite occurs during the overlap(tWP) of CS and low WE. A write b sition among CS g nd WE g wri 

at the earliest transition among CS going WE going high, tWP is ed eg of write to f write. 
2. tCWis measured from the CS going low writ 

i ress valid to f write. 

4. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS, or WE goi 


xs 06mUmlt~“‘“‘SCS 


ELECTRONICS 


Premilinary 


KM684000B Family | | _CMOS SRAM 
BS RI a I a a ee Be el 
512Kx8 bit Low Power CMOS Static RAM 

FEATURES GENERAL DESCRIPTION 

« Process Technology : 0.44m CMOS The KM684000B family is fabricated by SAMSUNG's advanced 
« Organization : 512Kx8 CMOS process technology. The family can support various 
+ Power Supply Voltage : Single 5V.+ 10% operating temperature ranges and has various package types 
+ Low Data Retention Voltage : 2V(Min) - for user flexibility of system design. The family also support low 
+ Three state output and TTL Compatible data retention voltage for battery back-up operation with low 
» Package Type : JEDEC Standard 32-DIP, 32-SOP, data retention current. 


32-TSOP(II)-Forward/Reverse 


PRODUCT FAMILY 


KM684000BL Commercial (0~70C) | 4.5~5.5V 55/70ns 100A ears - 
KM684000BL-L 20uA SecA 32-TSOP(II)- 
KM684000BLI . 100A 32-SOP 
Industrial (-40~85'C) 4.5~5.5V 70/100ns ee | ee 
KM684000BLI-L 50uA 32-TSOP(II)-R/F 


PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM 
Vee {| |32 Ave 
Ais {31 Aw 
Av { ]30 Au 
WE [_]29 Az 
Av [ 28 Ar A2~A7,A12, 
Ae [_]27 Ae A14,A16,A18 


32-DIP 
| _32:S0P 
32-TSOP(I!) 


ML] 32-TSOP(I) 
AuL}25 (Reverse) 


(Forward) a i 
Ato [_]23 Aa 
es [. }2z As 
vos [_}21 A ‘ Ao,A1,A8~11, 
vor [_ [20 Wor A13,A15,A17 


vor [_|19 o> Y-Decoder 


2) 
° 
2 
3 
= 
(o] 

a. 
2. 


la Inctio: 
| Ef utputenabie input 
Vec 
Vss 


| Veo | PoweriSv) 


ee ae NNO = MG 
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ELECTRONICS 


Premilinary 


KM684000B Family CMOS SRAM 
PRODUCT LIST & ORDERING INFORMATION 


PRODUCT LIST 


KM684000BLP-5 32-DIP, 55ns, L-pwr KM684000BLGI-7 32-SOP,70ns, L-pwr 
KM684000BLP-5L 32-DIP, 55ns, LL-pwr KM684000BLGI-7L 32-SOP, 7Ons, LL-pwr 
KM684000BLP-7 32-DIP, 70ns, L-pwr KM684000BLGI-10 32-SOP, 100ns, L-pwr 
KM684000BLP-7L 32-DIP, 70ns, LL-pwr KM684000BLGI-10L 32-SOP, 100ns, LL-pwr 
KM684000BLG-5 32-SOP, 55ns, L-pwr KM684000BLTI-7L 32-TSOP(II)F, 70ns, LL-pwr 


KM684000BLG-5L 32-SOP, 55ns, LL-pwr KM684000BLTI-10L 32-TSOP(II)F, 100ns, LL-pwr 
KM684000BLG-7 32-SOP, 7Ons, L-pwr KM684000BLRI-7L 32-TSOP(II)JR, 7Ons, LL-pwr 
KM684000BLG-7L 32-SOP, 70ns, LL-pwr KM684000BLRI-10L 32-TSOP(II)R, 100ns, LL-pwr 
KM684000BLT-5L 32-TSOP(INDF, 55ns, LL-pwr 

KM684000BLT-7L 32-TSOP(II)F, 70ns, LL-pwr 

KM684000BLR-5L 32-TSOP(II)R, 55ns, LL-pwr 

KM684000BLR-7L 32-TSOP(II)R, 70ns, LL-pwr 


ORDERING INFORMATION 


KMé6 8 X 4000 B - XXX 


L-Low Low Power, Blank-Low Power or High Power 


Access Time : 5=55ns, 7=70ns, 10=100ns 


Operating temperature :Blank=Commercial, |=Industrial 
Package Type : G=SOP, P=DIP, T=TSOP Forward, R=TSOP Reverse 


L-Low Power, LL-Low Low Power, Blank-High Power 


Die Version : B=3rd generation 
Density : 4000=4Mbit 
Blank=5V, V=3.0~3.6V, U=2.7~3.3V 


Organization : 8=x8 
SEC Standard SRAM 


ELECTRONICS 


| | 7 Premilinary 
KM684000B Famil CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


[votage onary pinvlsveto Veo | Vwvour | osw70 |v | -— 
[votageonVooeupsy ettwoto vee [veo | oswro [| v | 
TrowerDespaton SC | tC Ww | 
‘stage wmpetre —SSCSC*diC we | Caw 


= 


: ; 0 to 70 , KM684000BL/L-L 
Operating Temperature 
-40 to 85 KM684000BLI/LI-L 
Soldering temperature and time 260°C, 10sec (Lead Only) a i re 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS* 


ae a 
Input high voltage : Vec+0.5V 
Input low voltage a eee 


* 4) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 

* Ta=25T 

*™ Vit(min)=-3.0V for = 50ns pulse width 


CAPACITANCE* (f=1MHz, Ta=25 °C) 


Input capacitance 


Input/Output capacitance Cio 


* Capacitance is sampled not 100% tested 


ELECTRONICS 


Premilinary 
KM684000B Famil | CMOS SRAM 
DC AND OPERATING CHARACTERISTICS 


Input leakage current VIN=Vss to Vcc 


Output leakage current CS=Vin or OE=Vin or WE=VIL, Vio=Vss to Vcc 


Operating power supply current CS=Vit, VIN=VIL or VIH, Read 
lio=OmA Write 

pee Cycle time=14s 100% duty Read 

Average operating current CSS0.2V, VIHS Vec-0.2V, Write 


Min cycle, 100% duty, CS=ViL, VIN=Vit or Vin, lio=OmA 
Output low voltage 


1 
=“ 


loL=2.1mMA 
Output high voltage loH=-1.0mA 2.4 
Standby Current(TTL | isa | 


KM684000BL/L-L CS>Vec-0.2V L( Low Power) 
Standby Others=0~Vcc LL(L Low Power) 
Current 
(CMOS) | KM684000BLI/L-L L( Low Power) 


LL(L Low Power) 
* 1) Commercial Product : Ta=0 to 70°C , Vec=5V+10% unless otherwise specified 


2) Industrial Product : Ta=-40 to 85°C , Vec=5V+10% unless otherwise specified 
** Ta=25 


A.C CHARACTERISTICS 


TEST CONDITIONS (1.Test Load and Test Input/Output Reference)* 


net shg anataingine | __—ore | 


* See DC Operating conditions 


: b 


* Including scope and jig capacitance 


ELECTRONICS 


Premilinary 


KM684000B Family CMOS SRAM 
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ELECTRONICS _ | 


= | | | Premilinary 
KM684000B Family CMOS SRAM 


DATA RETENTION CHARACTERISTICS 


Data retention current KM684000BL/L-L Vec=3.0V 
CS2Vec-0.2V 


KM684000BLI/LI-L 


Data retention set-up time 


* 1) Commercial Product : Ta=0 to 70°C, Vec=5V+10% unless otherwise specified 
2) Industrial Product : Ta=-40 to 85 , Vcc=5V£10% unless otherwise specified 
* Ta=25T : ’ 


DATA RETENTION TIMING DIAGRAM 


Data Retention Mode 


Vcc 


(5 Gere See eR eae ee eae eee ae ore eee amas 


22V0 --~----------fY-----\-\--------------------}f-J-- ---\------------ 


VOR® 0 RS eS ts 


cs 
GND 


Icc 
Icc 


*X means don't care 


ELECTRONICS . 


Premilinary 


KM684000B Family -_ CMOS SRAM 
TIMMING DIAGRAMS | 

TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) . 

(C5=0E=vit, WE=Vin) 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vix) 


: RC 
= 


OH 


High-Z 


NOTES (READ CYCLE) 
1. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit conditions and are not referenced to output voltage levels 
2. At any given temperature and voltage condition, tHZ(max.) is less than tLZ(min.) both for a given device and from device to device. 


a” . 
ELECTRONICS _ 7 


Premilinary 


KM684000B Famil : | CMOS SRAM 
Address 7 : , a ee 


tw (1) 


a 


tox 


Data out High-Z High-Z 
NOTES (write CYCLE ) 
_ 4. Awrite occurs during the overlap(tWP) ofa low CS and low WE. A write begins at the latest transition among CS going low and WE going low : A write end 
iest transition among CS going high and We goin , TWP is measured fro inni writ writ 
tow sured fro’ cs jow writ 
ta sured fro! eg writ 
tWR is measured fr writ ch tWR applied in case a writ CS, or WE ig 


<= . 


ELECTRONICS 


KM6164000B Family Oo CMOS SRAM 
256Kx16 bit Low Power CMOS Static RAM | | 


FEATURES GENERAL DESCRIPTION 


« Process Technology : 0.4“m CMOS The KM616V4000B family is fabricated by SAMSUNG's 
« Organization : 256Kx16 aa advanced CMOS process technology. The family can support 
- Power Supply Voltage : Single 5V + 10% various operating temperature ranges and has various package‘ 
+ Low Data Retention Voltage : 2V(Min) types for user flexibility of system design. The family also sup- 
« Three state output and TTL Compatible port low data retention voltage for battery back-up operation with 
+ Package Type : JEDEC Standard low data retention current. 


44-TSOP(Il)-Forward/Reverse 


PRODUCT FAMILY 


KM6164000BL-L Commercial(0~70C) 4.5~5.5V 55/70ns ° 
130mA 44-TSOP(II)-R/F 
KM6164000BLI-L Industrial(-40~85'C ) 4.5~5.5V -| 70/100ns 


PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM 


44-TSOP(II) von 435 4a TSOP(II) mise 
Forward Vee Reverse 
2 


13 
bi 0 - : VO: : A10~A17 
" wae Y-Decoder | . 
N.C , , 1710) as , ! 
/01~16 
1/O Buffer 


CS, WE, OE, UB, LB. 
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ELECTRONICS 


KM6164000B Family CMOS SRAM 


PRODUCT LIST & ORDERING INFORMATION 
PRODUCT LIST 


"Commercial Temp Produat 


Function = ist aartName unction _ 


Be lart: Name: ee : 8 NCO S 
KM6164000BLT-5L 44-TSOP(II)F, 55ns, LL-pwr KM6164000BLTI-7L 44-TSOP(II)F, 70ns, LL-pwr 


KM6164000BLR-5L 44-TSOP(II)R, 55ns, LL-pwr KM6164000BLRI-7L 44-TSOP(I)R, 70ns, .LL-pwr 


( 
KM6164000BLT-7L 44-TSOP(I)F, 70ns, LL-pwr KM6164000BLTI-10L 44-TSOP(II)F, 100ns, LL-pwr 
( 
KM6164000BLR-7L 44-TSOP(II)R, 70ns, LL-pwr KM6164000BLRI-10L 44-TSOP(IN)R, 100ns,LL-pwr 


ORDERING INFORMATION 


L-Low Low Power, Blank-Low Power or High Power 


Access Time : 5=55ns, 7=70ns, 10=100ns 


Operating temperature : Blank=Commercial, |=Industrial 
Package Type : T=TSOP Forward, R=TSOP Reverse 
L-Low Power, or Low Low Power, Blank-High Power 


Die Version : B=3 Td generation 
Density : 4000=4Mbit 
Blank=5V, V=3.0~3.6V, U=2.7~3.3V 


Organization : 16=x16 
SEC Standard SRAM 


ELECTRONICS 


KM6164000B Family | | » ss (MOS SRAM 
“ABSOLUTE MAXIMUM RATINGS: | 


Voltage on any pin relative to Vss 


-0.5 to 7.0 ee | 
Voltage on Vcc supply relative to Vss ; -0.5 to7.0 a 


= 


. O° V 
: : V 
Storage temperature -65 to 150 
| | Ta 0 to 70 KM6164000BL-L 
Operating Temperature 
-40 to 85 KM6164000BLI-L 
Soldering temperature and time 260°C, 10sec (Lead Only) i i as, 


* Stresses greater than those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions 
forxtended periods may affect reliability. . : 


RECOMMENDED DC OPERATING CONDITIONS* 


Supply voitage Vv 


} | 


* 4) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 

** Ta=25T 

*** Vii (min)=-3.0V for = 50ns pulse width 


CAPACITANCE* (f=1MHz, Ta=25°C) 


Input capacitance — 
Input/Output capacitance 


* Capacitance is sampled, not 100% tested 


ELECTRONICS 


KM6164000B Family = CMOS SRAM 


DC AND OPERATING CHARACTERISTICS 


Fiatieakage curene |r [weverwves te] dt | 
Foutpttskagecurent | ho | CEvmarDE=wm wWE=w Sita | - [+ [| 


; fare. Read 
Operating power supply current CS=VIL, VIN=VIL or VIH, llo=OmA | Read =| - | - | 18 | mA 
Pwite f= f - 8 | 


pe fememece Pe cht 

CS <0.2V, Vin2 Vec-0.2V Vi $0.2V | write =| - | - fl] 
| ice | Min cycle, 100%duty,CS=VIL,VIN=VIH or Vi.Vio=OmA | - | - | 130 | mA | 
ceases aie ae Re UE 
omnia Wcset Neston ee 
‘ exaveneem__ yas ie a ae 
*| Standby ES> Veo-0.2V [LowLowPower | - | - | 20 | aA | 


* 1) Commercial Product : Ta=0 to 70°C , Vec=5V + 10% unless otherwise specified 
2) Industrial Product : Ta=-40 to 85, Vec=5V+ 10% unless otherwise specified 
** Taz25T 


Average operatingcurrent 


A.C CHARACTERISTICS 


TEST CONDITIONS (1.Test Load and Test Input/Output Reference)* 


ir eae 
eer TS ae a a ce 
erro ae ae 
Output load (See right) [ci=t00pF+1TTL | = | 


* See DC Operating conditions 


. uv 


* Including scope and jig capacitance 


ELECTRONICS 


KM6164000B Family CMOS SRAM 


TEST CONDITIONS (2. Temperature and Vcc Conditions) 


KM6164000BLI-L -40~85°C 5V £ 10% 70/100ns industrial 


* All parameters are measured with 30pF test load. 


PARAMETER LIST FOR EACH SPEED BIN 


Read Read cycle time 
Chip select to output CO 
i OE 
LZ 
i i HZ: 
OH 

UB vali BA 

Cc 
Ww 
Ss 
Ww 
P 
R 
DH 


. =a 
[ouput enabetovakdovt | tor 
[chipecletolowZ outed wz 
[chp abe to nah Z oven |e 
output hoi rom actos change [ton 
TE DEvatstodasoue | _toa_| 


> 
QO 
N 


iceman se ee 
LB, UB valid to end of write 45 


t 
t 
t 
t 
t 
t 
t 
wie 
Chip select to end of write 
Address set-up time 
t 
(e) 


ELECTRONICS 


KM6164000B Family CMOS SRAM 
DATA RETENTION CHARACTERISTICS 


Vcc for data retention VDR 
KM6164000BL-L Vec=3.0V 


CS=Vece-0.2V 


See data retention 
waveform 


Recovery time 


*1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C , unless otherwise specified 
** TA=25T 


DATA RETENTION TIMING DIAGRAM 


Data Retention Mode 


Vec 


4.5V 


2.2V 


VDR 


CS 
GND 


FUNCTIONAL DESCRIPTION 


*X means don't care (Must be in tow or high state) 


PSimsungg is 


ELECTRONICS 


KM6164000B Family CMOS SRAM 


TIMMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
=OE=Vi, WE=Vin, UB or and LB=ViL) 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vin) 


RC 


OH 


cs 


oe — po 


Data out 


High-Z 


NOTES (READ CYCLE) 
1. tHZ and tOHZ are defined 


ELECTRONICS 


KM6164000B Family CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(1) (WE Controlled) 


Ris) 


a | 


twuz tow : 
Data out Data Undefined 


TIMING WAVEFORM OF WRITE CYCLE(2) (C5 Controlled) 


twe 


tew2) 


tas—| 


fwect) 


tox 


High-Z——— $A ———__—_—_———— Hiigh-2 


an 7 


ELECTRONICS 


-KM6164000B Family | _ CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(3) (UB, LB Controlled) 


twc 


. 'WR(4) 


tsw ——__—_———__> 


<—tas 


twec1) 


Data out . High-2 — $$$ High -2 


Notes (WRITE CYCLE) . 

1. Awrite occurs during the overlap(tWP) of a low CS and low WE. A write begins when CS goes low and WE goes low with asserting UB or TB for single 
byte operation or simultaneous asserting UB and CB for double byte operation. A write ends at the earliest transition when CS goes high and WE goes 
high. The tWP is measured from the beginning of write to the end of write 

‘om the CS going low to end of write 


he 
tCW is measured from the CS going jow 
tAS is measured fr write. 
{WR is measured SS je. WR a case CS or WE 


ELECTRONICS 
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KM62V256C KM62U256C Family CMOS SRAM 
32Kx8 bit Low Power and Low Voltage CMOS Static RAM 


FEATURES GENERAL DESCRIPTION 
ae Fipcees Tecnnology 20:7 CMOS The KM62V256C and KM62U256C family are fabricated by 
: : Beer sicas Sacce SAMSUNG's advanced CMOS process technology. The family 
KM62V256C family : 3.3V + 0.3V can support various operating temperature ranges and has vari- 
KM62U256C family : 3.0V + 0.3V ous package types for user flexibility of system design. The fam- 
. Low Data Retention Voltage : 2V(Min) ily also support low data retention voltage for battery back-up 
. Three state output and TTL Compatible operation with low data retention current. 


Package Type : JEDEC Standard 
28-SOP, 28-TSOP(!)-Forward/Reverse 


PRODUCT FAMILY 


fu 2 enue “Spe _ s 
KM62V256CLL | Commercial (0-70) | 3.0~3.6V 70*/100ns 28-SOP™ 
KM62U256CL-L 27~3.3V | 85*/100ns 10uA 28-TSOP(|) R/F 
KM62V256CLE-L F 3.0 ~ 3.6V 70*/100ns 20h 28-SOP* 
KM62U256CLE-L extended 25-250) | 2723: 3V 85*/100ns 28-TSOP(!) R/F 


15uA 
KM62V256CL-LI : 3.0 ~3.6V 70*/100ns 20uA 28-SOP** 
KM62U256CLI-L  nduetil (40-85%) | 27 ~3.3V 85*/100ns A 28-TSOP(1) R/F 


“The parameter is measured with 30pF test load. 
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM 


“The deviced with 100ns SOP package in 3.0~3.6V Vcc range which is not produced. 


Ao~2, Ao~11 


Y-Decoder 


28-TSOP 


Type | - Forward 
—— 
CS 
E,OE 


28-TSOP 
Type | - Reverse 


este a Sh POW, | 


ELECTRONICS 


KM62V256C KM62U256C Family _ CMOS SRAM 


PRODUCT LIST & ORDERING INFORMATION 
PRODUCT LIST . 


me a 
KM62V256CLG-7L 28-SOP, 70ns, 3.3V KM62V256CLGE-7L - | 28-SOP, 7Ons, 3.3V KM62V256CLGI-7L 28-SOP, 7Ons, 3.3V 
KM62V256CLG-10L {| 28-SOP, 100ns, 3.3V KM62V256CLGE-10L | 28-SOP, 100ns, 3.3V KM62V256CLGI-10L | 28-SOP, 100ns, 3.3V 
KM62V256CLTG-7L | 28-TSOP F, 70ns,3.3V | KM62V256CLTGE-7L | 28-TSOPF, 70ns,3.3V |KM62V256CLTGI-7L | 28-TSOP F, 7Ons, 3.3V 
KM62V256CLTG-10L | 28-TSOP F, 100ns, 3.3V |KM62V256CLTGE-10L | 28-TSOP F, 100ns, 3.3V |KM62V256CLTGI-10L | 28-TSOP F, 100ns, 3.3V 
KM62V256CLRG-7L | 28-TSOP R, 70ns,3.3V |KM62V256CLRGE-7L | 28-TSOP R, 70ns,3.3V |KM62V256CLRGI-7L | 28-TSOP R, 7Ons, 3.3V 
KM62V256CLRG-10L | 28-TSOP R, 100ns, 3.3V |KM62V256CLRGE-10L | 28-TSOP R, 100ns, 3.3V |KM62V256CLRGI-10L | 28-TSOP R, 100ns, 3.3V 


KM62U256CLG-8L 28-SOP, 85ns, 3.0V KM62U256CLGE-8L 28-SOP, 85ns, 3.0V KM62U256CLGI-8L 28-SOP, 85ns, 3.0V 
KM62U256CLG-10L | 28-SOP, 100ns, 3.0V KM62U256CLGE-10L | 28-SOP, 100ns,3.0V |KM62U256CLGI-10L | 28-SOP, 100ns, 3.0V 
KM62U256CLTG-8L | 28-TSOP F, 85ns, 3.0V -}KM62U256CLTGE-8L | 28-TSOPF, 85ns,3.0V |KM62U256CLTGI-8L | 28-TSOP F, 85ns, 3.0V 
KM62U256CLTG-10L | 28-TSOP F, 100ns, 3.0V |KM62U256CLTGE-10L | 28-TSOP F, 100ns, 3.0V |KM62U256CLTGI-10L | 28-TSOP F, 100ns, 3.0V 
KM62U256CLRG-BL | 28-TSOPR, 85ns, 3.0V ;KM62U256CLRGE-8L | 28-TSOPR, 85ns, 3.0V | KM62U256CLRGI-8L | 28-TSOPR, 85ns, 3.0V 
KM62U256CLRG-10L | 28-TSOP R, 100ns, 3.0V | KM62U256CLRGE-10L | 28-TSOP R, 100ns, 3.0V |KM62U256CLRGI-10L | 28-TSOP R, 100ns, 3.0V 


ORDERING INFORMATION 


KM6 f + i i XX- 
L-Low Low Power, Blank-Low Power or High Power 


Access Time : 7=70ns, 8=85ns, 10=100ns 


Operating temperature : Blank=Commercial, |=Industrial, E=Extended 
Package Type : G=SOP, TG=TSOP Forward, RG=TSOP Reverse 


L-Low Power or LL-Low Low Power, Blank-High Power 


Ez be Die Version : C=4th generation 
Density : 256=256K bit 
z Blank=5V, V=3.0~3.6V, U=2.7~3.3V 


=. : Organization : 2=x8 


“SEC Standard SRAM 


110 


ELECTRONICS 


KM62V256C KM62U256C Family | CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


Storage temperature 


Operating Temperature 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and functional operation of 
the device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. ‘ 


RECOMMENDED DC OPERATING CONDITIONS* 


ui 


KM62V256C Family 
Supply voltage , KM62U256C Family 


Ground 


KM62V256C Family Vec+0.3V 
Input high voltage VIH KM62U256C Family 22 Vect+0.3V 
KM62V256C Family ~ <3 
Input low voltage KM62U256C Family 


* 1) Commercial Product : Ta=0 to 70°C , unless otherwise specified 
2) Extended Product : Ta=-25 to 85T, unless otherwise specified 
3) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 

* Ta=25°C : 

*** Vit(min)=-3.0V for = 30ns pulse width 


CAPACITANCE* (f=1MHz, TA=25°C) 


_Input capacitance 


* Capacitance is sampled not 100% tested 


ELECTRONICS 


KM62V256C KM62U256C Family _ CMOS SRAM 
DC AND OPERATING CHARACTERISTICS | 


Input leakage current Vin=Vss to Vec Ea 
Output leakage current CS=Vin or Vit or WE=ViL, Vio=Vss to Veco 
Operating power supply current CS=Vit, VIN=VIH or Vit, Lio=OmA 7 
‘OL 
‘OH 


| 
| 
Cycle time=14s 100% duty 
Average operating current a eee a aR neaisee A 
[Standby Curren) | se | SVM 


KM62V256CL-L Low Low Power 
KM62V256CLE-L Low Low Power 
KM62V256CLI-L CS =Vec-2.0V Low Low Power 
Standby Current 
(CMOS) VINS2.0V or 
KM62U256CL-L VIN = Vec-2.0V Low Low Power 
KM62U256CLE-L Low Low Power 


KM62U256CLI-L Low Low Power 


14) - Commercial Product : Ta=0 to 70°C , Vec=3.3 £0.3V (62V256C Family), Vec=3.0+0.3V (62U256C Family) 
- Extended Product : Ta=-25 to 85°C , Vec=3.3£0.3V (62V256CE Family), Voc=3.0+0.3V (62U256CE Family) 
~ Industrial Product : Ta=-40 to 85 ,, Vec=3.3£0.3V (62V256Cl Family), Vec=3.0+0.3V (62U256Cl Family) 
2) Ta=25°C ; 
3) 25mA for KM62V256C Family 
4) 30mA for KM62U256C Family but it is not 100% tested but obtained statistically 


A.C CHARACTERISTICS. 


TEST CONDITIONS (1.Test Load and Test Input/Output Reference)* 


0.4 to 2.2V 


“CL=100pF+1TTL 
“CL=30pFH1TTL 


: u 


* Including scope and jig capacitance 


ea 
eae 
ane eae ea) 


* See DC Operating conditions 
** KM62V256CL-7L Family, KM62U256CL-8L Family 


ELECTRONICS 


KM62V256C KM62U256C Family CMOS SRAM 


TEST CONDITIONS (2. Temperature and Vcc Conditions) 


KM62V256CL-L 0~70°C 3.3V +03 70*/100ns 

KM62V256CLE-L -25~85°C 3.3V +03 70*/100ns Extended 

KM62V256CLI-L -40~85°C 3.3V +03 70*/100ns | Industrial =| 

KM62U256CL-L 0~70°C 3.0V +03 85*/100ns 
OV+0. 


KM62U256CLE-L -25~85'C - 30V+03 85*/100ns 
KM62U256CL-L -40~85°C - 30v+03 85*/100ns | industrial =| 


* The parameter is measured with 30pF test load. 


PARAMETER LIST FOR EACH SPEED BIN 


Fadeteeacouetne if twa| - | [| - [os | - | 0 | we 
Foripedectwoomme | co | - | | - | | - [1 | m | 
Foutnutenatioievadoupe | toe | - |= | - | | - | 0 [| 
[chipseecttlowZount | uz | | - | | - | «| - | m_ 
‘our eabiowiowzouna | tz | s | - | s |- | s | - | ™ 
chip deal torionzouna | tz | 0 | | 0 | o | 0 |» | m | 
Fou deatetonanZ out | tone | 0 |» [0 | oo | 0 | | m | 
[ouputhottrom adds change | ton | s | - | 0 | - |» | - | m | 
wine [witeyceime «we | 7 | - | | - | | - | m 
[chipssecttoondatwie | tow | o | - | | - | 7 | - | m | 
Tadsressetupime | _ts_|o | - [0 | - [0 | - | 
Tadstse vate enaotwite | ww | co | - | 0 | - | wo | - | m | 
[wie pucewan | we | so | - | | - | « | - | m | 
Fwiterecnenrume [we |o | - [| - | 0 | - | 
Wits to adputtionZ |_| o | = | 9 | a | 0 | mw | m 
[Detatowitetine ove | tow [so | - | | - | _o | - | mw 
Fata holdtomwmtesine [tow | o | - [oe | - | 0 | - | m 
FenvaterooupitiowZ | tow | s | - |] - | 0 | -[ » | 
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ELECTRONICS 


KM62V256C KM62U256C Family _ CMOS SRAM 
DATA RETENTION CHARACTERISTICS 


Vcc for data retention | VbR CS2Vecc-0.2V ee ee ee 


KM62V256CLE-L | Vcc=3.0V 
KM62U256CLE-L | CS=Vec-0.2V 


KM62V256CLI-L 
KM62U256CLI-L 


Data retention set-up time tSDR See data retention 
{ROR waveform 


*1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Extended Product : Ta=-25 to 85°C, nless otherwise specified 
3) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 

™* Ta=25C 


Data retention current 


DATA RETENTION WAVE FORM 


Data Retention Mode tror 


Vec 


3.0/2.7V* 


Cs 
GND 


* 3.0V for KM62V256C Family, 2.7V for KM62U256C Family. 


FUNCTIONAL DESCRIPTION 


icc 


icc 


* X means don't care. 


ELECTRONICS 


KM62V256C KM62U256C Family CMOS SRAM 


TIMMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled ) 
( CS=OE=vit, WE=Vin) 


TIMING WAVEFORM OF READ 'CYCLE(2) (WE=Vin) 


| tre 
t 


OH 


ere 


' 


<—§—tz 


Data out - High-Z 


NOTES (READ CYCLE) 
1. tHZ and tOHZ are defined 


e ti t which the outputs achieve the open circuit conditi: 
nd voltage condition, tHZ(max.) is less than tLZ(min.) both for a given device and from device to device 


a ee eT, EY 


ELECTRONICS 


KM62V256C KM62U256C Family CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(1) (WE Controliea) 


; tow tou : 


Data in 


Data out High-Z High-Z 

NOTES (WRITE CYCLE) 

1.A write occurs during the overlap(tWP) of a low CS WE. A write begi he latest CS going low and WE goi writ 

end at the earliest n among CS going high and WE going tWP is measured fr to the end of write. 

2.tCW is measured from the CS going low to end of write.3. tAS is measured fr addres: eginning of write. 

4. tWR is f write to t SS {WR applied in case a write CS or WE high. 
I A Te I a a a I 
am ” 


ELECTRONICS 


PRELIMINARY 


KM62V256D Family : CMOS SRAM 

32Kx8 bit Low Power and Low Voltage CMOS Static RAM 

FEATURES GENERAL DESCRIPTION ~ 

+ Process Technology : 0.44m CMOS The KM62V256D and KM62U256D family is fabricated by SAM- 

e Organization : 32Kx8 : SUNG's advanced CMOS process technology. The family can 

« Power Supply Voltage © support various operating temperature ranges and has various 
KM62V256D family :3.3V + 0.3V package types for user flexibility of system design. The family 
KM62U256D family : 3.0V + 0.3V also support low data retention voltage for battery back-up oper- 

+ Low Data Retention Voltage : 2V(Min) ation with low data retention current. 


» Three state output and TTL Compatible 
« Package Type : JEDEC Standard 
28-SOP, 28-TSOP | -Forward/Reverse 


PRODUCT FAMILY 


KM62V256DL-L Rsenmarialle-zae) || ¢ 200 25% 707100 | 28-SOP** 
KM62U256DL-L 2.7V ~ 3.3V 85100 | 28-TSOP(!) R/F 410A 
KM62V256DLE-L | Extended(-25~85°C) 3.0V ~3.6V 70*/100 ee 35mA 
KM62U256DLE-L 2.7V ~ 3.3V a5*100 | 28-TSOP(!) RIF 15 


KM62V256DLI-L ; 3.0V ~3.6V 70*/100 | 28-SOP** 20uA 
Industrial (-40~85 C) 
KM62U256DLI-L 2.7V ~ 3.3V 85*/100 | 28-TSOP(!) R/F 15 uA 


* The parameter is measured with 30pF test load. 


PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM 


28-Pin TSOP 
Type | - Forward 


91607 joUOD 


7 2 
28-Pin SOP 
8 2 


28-Pin TSOP 
Type | - Reverse 


| WE | White Enable input 
[oe | Outputenabie input 
| veo | Power 
| vss | Grund 
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ELECTRONICS 


KM68V512A, KM68U512A Family — CMOS SRAM 
64Kx8 bit Low Power and Low Voltage CMOS Static RAM 


FEATURES GENERAL DESCRIPTION 

« Process Technology : 0.64an CMOS The KM68V512A and KM68U512A family are fabricated by 

¢ Organization : 64Kx8 SAMSUNG's advanced CMOS process technology. The family 

« Power Supply Voltage can support various operating temperature ranges and has vari- 
KM68V512A family :'3.3V = 0.3V ous package types for user flexibility of system design. The fam- 
KM68US12A family : 3.0V + 0.3V ily also support low data retention voltage for battery back-up 

« Low Data Retention Voltage : 2V(Min) operation with low data retention current. 


Three state output and TTL Compatible 
Package Type : JEDEC Standard 
32-SOP, 32-TSOP(!)-Forward, 32-sTSOP(1)-Forward 


PRODUCT FAMILY 


KM68V512AL-L | Commercial (0~70°) 3.0 ~ 3.6V 70*/85/100ns 
KM68U512AL-L 2.7 ~3.3V 85*/100ns 
- 32-SOP 

KM68V512ALE-L | Extended (-25~85C) 3.0 ~ 3.6V 70*/85/100ns 32-TSOP(I) F 
KM68U512ALE-L 2.7 ~3.3V 85*/100ns 32-sTSOP(I) F 
KM68V512ALI-L | Industrial (-40~85C) 3.0 ~ 3.6V 70*/85/100ns 
KM68U512ALI-L 2.7 ~3.3V 85*/100ns 

* The parameter is measured with 30pF test load. 


PIN DESCRIPTION 


Type | - Forward 
32-TSOP 
(8mm x 20mm) 


91607] JoyyuoD 


Type | - Forward 2 
32-sTSOP 
(8mm x 20mm) 


ELECTRONICS 7 | . 


KM68V512A, KM68U512A Family 3 CMOS SRAM 


PRODUCT LIST & ORDERING INFORMATION. 
PRODUCT LIST 


: on 

KM68V512ALG-7L |32-SOP, 70ns, 3.3V, LL. |KM68V512ALGE-7L__|32-SOP, 70ns, 3.3V, LL KM68V512ALGI-7L_ |32-SOP, 70ns, 3.3V, LL 
KM68V512ALG-8L |32-SOP, 85ns,3.3V, LL |KM68V512ALGE-8L__|32-SOP, 85ns, 3.3V, LL KM68V512ALGI-8L |32-SOP, 85ns, 3.3V, LL 
KM68V512ALG-10L |32-SOP, 100ns,3.3V, LL |KM68V512ALGE-10L |32-SOP, 100ns, 3.3V, LL |KM68V512ALGI-10L |32-SOP, 100ns, 3.3V, LL 
KM68V512ALT-7L |32-TSOP F, 70ns, 3.3V,LL |KM68V512ALTE-7L |32-TSOP F, 70ns, 3.3V, LL |KM68V512ALTI-7L | 32-TSOP F, 70ns, 3.3V, LL 
KM68V512ALT-8L  |32-TSOP F, 85ns, 3.3V,LL |KM68V512ALTE-8L |32-TSOP F, 85ns, 3.3V,LL |KM68V512ALTI-8L |32-TSOP F, 85ns, 3.3V, LL 
KM68V512ALT-10L |32-TSOP F, 100ns, 3.3V,LL |KM68V512ALTE-10L |32-TSOP F, 100ns, 3.3V,LL |KM68V512ALTI-10L |32-TSOP F, 100ns, 3.3V,LL 
KM68V512ALTG-7L |32-sTSOP F,70ns,3.3V,LL |KM68V512ALTGE-7L |32-sTSOP F,70ns,3.3V,LL_ |KM68V512ALTGI-7L |32-sTSOP F,70ns,3.3V,LL 
KM68V512ALTG-8L |32-sTSOP F,85ns,3.3V,LL |KM68V512ALTGE-8L |32-sTSOP F,85ns,3.3V,LL |KM68V512ALTGI-8L |32-sTSOP F,85ns,3.3V,LL 
KM68V512ALTG-10L |32-sTSOP F,100ns,3.3V,LL | KM68V512ALTGE-10L |32-sTSOP F,100ns,3.3V,LL | KM68V512ALTGI-10L |32-sTSOP F,100ns,3.3V,LL 


KM68U512ALG-8L 32-SOP, 85ns, 3.0V, LL KM68U512ALGE-8L {32-SOP, 85ns, 3.0V, LL KM68U512ALGI-8L |32-SOP, 85ns, 3.0V, LL 
KM68U512ALG-10L |32-SOP, 100ns, 3.0V, LL |KM68U512ALGE-10L |32-SOP, 100ns, 3.0V, LL KM68U512ALGI-10L |32-SOP, 100ns, 3.0V, LL 
KM68U512ALT-8L |32-TSOPF, 85ns, 3.0V, LL |KM68U512ALTE-8L |32-TSOP F, 85ns, 3.0V, LL |KM68U512ALTI-8L |32-TSOP F, 85ns, 3.0V, LL 
KM68U512ALT-10L /32-TSOP F, 100ns, 3.0V, LL |KM68U512ALTE-10L |32-TSOP F, 100ns, 3.0V,.LL |KM68U512ALTI-10L |32-TSOP F, 100ns, 3.0V, LL 
KM68U512ALTG-8L |32-sTSOP F, 85ns, 3.0V, LL }|KM68U512ALTGE-8L |32-sTSOP F, 85ns, 3.0V,LL |KM68U512ALTGI-8L |32-sTSOP F, 85ns, 3.0V, LL 
KM68U512ALTG-10L |32-sTSOP F, 100ns,3.0V, LL | KM68U512ALTGE-10L |32-sTSOP F, 100ns,3.0V, LL | KM68U512ALTGI-10L. | 32-sTSOP F, 100ns,3.0V, LL 


ORDERING INFORMATION 


KM6 - 4 S12 AXXXK- XX 


L-Low Low Power, Blank-Low Power or High Power 


Access Time : 7=70ns, 8=85ns, 10=100ns 


= 


Operating temperature : |=Industrial, E=Extended, Blank=Commercial 
Package Type : G=SOP, T=TSOP Forward, R=TSOP Reverse 


L-Low Power,or LL-Low Low Power, Blank-High Power 


Die Version : A=2nd generation 
Density : 512=512K bit 
Blank=5V, V=3.0~3.6V, U=2.7~3.3V 


Organization : 8=x8 


SEC Standard SRAM 


| 
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ELECTRONICS 


KM68V512A, KM68U512A Family 7 3 . CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


a i eee a aT 


* Stresses greater than those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional operation of 
the device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS* 


KM68V512A Family 3.0 3.3 3.6 


: KM68V512A Family 22 Vec+0.3V 
Input high voitage VIH KM68U512A Family 22 Vec+0.3V 
KM68V512A Family -0.3*** 0.4 


* 1) Commercial Product : Ta=0 to 70, unless otherwise specified 
2) Extended Product : Ta=-25 to 85°C , unless otherwise specified 
3) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 

* Ta=25T 

“** Vit (min)=-3.0V for = 30ns pulse width 


<< 


<<j< 


<< 


CAPACITANCE* (f=1MHz, Ta=25°C) | 


* Capacitance is sampled, not 100% tested 


a ~ 


ELECTRONICS 


KM68V512A, KM68U512A Family CMOS SRAM 
DC AND OPERATING CHARACTERISTICS 


Output leakage current S1=ViH or CS2=Vit or WE=Vit, Vio=Vss to Veco 
Operating power supply current 


ul 

0 En 

: = 

a 

loL=2.1mA =| 
es 
ie! 
a 


B 
> 


a Hees 
n 


4=ViL, CS2=Vin, VIN=ViH or VIL, ho=OmA 


cle time=1us 100% duty, llo=OmA 
$1 0.2V, CS22Vcc-0.2V 


mA 


(9) 
< 


(2) 


Average operating current 


Output low voltage 
Output high voltage V 
Standby Current(TTL) 

L 


KM68V512AL- 
KM68V512ALE-L 
KM68V512ALI-L 


= 


in cycle, 100% duty, lio=OmA 
=Vi_, CS2=VIH 


Oo 
R 
9 


CS1=Vin, CS2=ViL 
L(Low Power) 


LL(L Low Power) 


L(Low Power) 


LL(L Low Power 


*1) Commercial Product : Ta=0 to 70°C, Vec=3.3V £0.3V(68V512A Family), Vec=3.0V £0.3V(68U512A Family). ; 
2) Extended! Product : Ta=-25 to 85 , Vec=3.3V + 0.3V(68V512AE Family), Voc=3.0V +0.3V(68U512AE Family). 
3) Industrial Product : Ta=-40 to 85°C , Vec=3.3V £0.3V(68V512Al Family), Vec=3.0V £0.3V(68U512A! Family). 

** Ta=25C 


CS1 =Vcc-0.2V 
CS2 =Vcc-0.2V or 
CS2 =0.2V 

Other input = 0O~Vcc 


Standby 
Current(CMOS) 


KM68V512AL-L 


KM68V512ALE-L 
KM68V512ALI-L 


A.C CHARACTERISTICS 


C.* 
Output load (See right) Seas L 


* Including scope and jig capacitance 


* See DC Operating conditions 
** KM68V512AL-7L Family, KM68U512AL-8L Family 


ELECTRONICS _ 


KM68V512A, KM68U512A Family | CMOS SRAM 


TEST CONDITIONS (2. Temperature and Vcc Conditions) 


KM68V512ALE-L -25~85C 3.3V +03 70*/85/100ns 


‘ KM68V512ALII-L. * -40~85'C 3.3V £0.3 70*/85/100ns Industrial ; 


KM68U512AL-L -40~85°C 3.0V + 0.3 


. The parameter is measured with 30pF test load. 


KM68U512ALE-L -25~85'C 3.0V +0.3 85*/100ns Extended 
85*/100ns Industrial 


PARAMETER LIST FOR EACH SPEED BIN 


Read [Readcydetime cycle ‘inte tre | i 
| tco_| 
| toe | 


3] 


xnIwN 
o/o0 


nN 
an 


w 
Oo 
Ww 
Oo 


nN 
on 


t 

tc 

t 
Output disable to high-Z output tOHZ 
Output hold from address change 

tw 

Cc 

t 


R 
i H 
Write | Write cycle time | two | 
Chip select to end of write 
i ‘AS 
igh-Z 


N 
oO 


nN 
co) 


7 
1 


= 
= 


— 
ai 


5 
0 
70 
30 


= 
oOo 


100 


NI 
Oo 


Chip disable to high-Z output | thz 


Padcess supine |S 


N 
a 
~“ 
fs) 
ba | 
°o E 
ro) 
a 


S 
t 


End write to output low-Z 5 


* The parameter is measured with 30pF test load for KM68V512AL-7L Family. 
** The parameter is measured with 30pF test load for KM68U512AL-8L Family. 


_ ELECTRONICS 


KM68V512A, KM68U512A Family CMOS SRAM 
DATA RETENTION CHARACTERISTICS 


Vec for data retention VDR CS1*** = Vec-2.0V Be Oe “iN. Gee 


KM68V512AL-L 
KM68V512ALE-L 
KM68V512ALI-L | \ocn3, gy 


KM68U512AL-L | CS1=Vcc-0.2V 
KM68U512ALE-L 
KM68U512ALI-L 


* 1) Commercial Product : Ta=0 to 70, unless otherwise specified 
2) Extended Product : Ta=-25 to 85°C, nless otherwise specified 
3) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 
** Ta=25T 
*™ CS1 =Vec-0.2V, CS2 =Vec-0.2V( CS: controlled) or CS2 <0.2V(CS2 controlled) 


Data retention current 


DATA RETENTION WAVE FORM 
1) CS1 Controlled 


Data Retention Mode 
Vec tror 


3.0/2.7V* 


2) CS2 Controlled 


Data Retention Mode 


Vec 


3.0/2.7V* ---- rc ccc ccc rrr rc chee ee ee ee eee eee eee ee eee ee fer ce ee ee ee ee ee ree 


CS2<0.2V 


GND ES Sa Py ee ee eS pi Re Gee Rae nn gee ee ee ee oe ee ee 


*3.0V for KM68V512A Family, 2.7V for KM68U512A Family 


ELECTRONICS 


KM68V512A, KM68U512A Family CMOS SRAM 


TIMMING DIAGRAMS 


TIMING ee ee OF READ CYCLE (1) (Ad Controlled ) 
(TS=OE=Vii, CS2= WE=Vin) 


(ZZ 


— =—sl(<Gs,l 
OE ee “ bo 


Data out 


High-Z 


circuit conditions and are not referenced to output voltag 


NOTES (READ CYCLE) 
1. tHZ and tOHZ are defined 


as the time at soir saan 
and voltage con ice ae less th aa .) bot 
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ream ~ ELECTRONICS 


KM68V512A, KM68U512A Family CMOS SRAM 
TIMING WAVEFORM OF WRITE CYCLE(1) (WE Controlled) . 


= 


DH 
ta Valid 


tas(a) Cs 
| 7 t 
~ | (Data Valid 
. ) 
ou 


{wi 


High 2 ——£ ———__—______________High-Z 
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ELECTRONICS 


KM68V512A, KM68U512A Family - CMOS SRAM 
TIMING WAVEFORM OF WRITE CYCLE(3) (C52 Controlled) 


NOTES (WRITE CYCLE) 
1. Awrite occurs during the overlap of a low CS1, a high CS2 a eshvaet Awrite a at the 
i th i ition amon os, joing high, CS2 goin 


low : A write e 
write to the end of write. 
2. tcWis measured from the CS: going low or CS2 going high to the end of write. 
i ite. 


a ae a ee a a a Cer 
ELECTRONICS 


KM68V1000B, KM68U1000B Family : CMOS SRAM 
128K x8 bit Low Power and Low Voltage CMOS Static RAM 


FEATURES GENERAL DESCRIPTION 

« Process Technology : 0.64m CMOS The KM68V1000B and KM68U1000B family are fabricated by 

+ Organization : 128K x8 SAMSUNG's advanced CMOS process technology. The family 

« Power Supply Voltage can support various operating temperature ranges and has vari- 
KM68V1000B family : 3.3V +0.3V. ous package types for user flexibility of system design. The fam- 
KM68U1000B family : 3.0V+0.3V _ ily also support low data retention voltage for battery. back-up 

+ Low Data Retention Voltage : 2V(Min) operation with low data retention current. 


« Three state output and TTL Compatible 
+ Package Type : JEDEC Standard 
32-SOP, 32-TSOP(I)-Forward/Reverse : ; 


PRODUCT FAMILY 


KM68V1000BL/L-L 0~3.6V 70" 00 50/15 ik 
Commercial(0~70 ©), 
KM68U1000BL/L-L 2.7~3.3V 50/15 HA 


KM68V1000BEL/LE-L 3.0~3.6V | 70*/100 : 
Extended(-25~85°C) 100/20uh 40mA oe ce 
KM68U1000BEL/LE-L 2.7~3.3V 50/15 nA. poe tSORt) 
KM68V1000BLI/LI-L 3.0~3.6V | 70*/100 
Industrial(-40~85‘C) 100/20aA 
KM68U1000BLI/LI-L 2.7~3.3V 50/15 nA 
*The parameter is measured with 30pF test load. 


PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM 


Ao~3, A8~11 


32-TSOP 
Type | - Forward 


A4-~7, 
A12~16 


CS1,CS2 
WE,OE 


91607 joU0D 


1/O Buffer 


Ao~A16 


2 
VOr-Os 
Power 


ELECTRONICS 


32-TSOP 
Type I-Reverse 


2 


wo 


1,C 


KM68V1000B, KM68U1000B Family 


_CMOS SRAM 


PRODUCT LIST & ORDERING INFORMATION 


PRODUCT LIST 


KM68V1000BLG-7 
KM68V1000BLG-7L 
KM68V1000BLG-10 
KM68V'1000BLG-10L 
KM68V1000BLT-7 
KM68V/1000BLT-7L 
KM68V/1000BLT-10 
KM68V'1000BLT-10L 
KM68V1000BLR-7 
KM68V1000BLR-7L 
KM68V1000BLR-10 
KM68V1000BLR-10L 


KM68U 1000BLG-8 
KM68U1000BLG-8L 
KM68U 1000BLG-10 
KM68U 1000BLG-10L 
KM68U 1000BLT-8 
KM68U 1000BLT-8L 
KM68U1000BLT-10 
KM68U 1000BLT-10L 
KM68U1000BLR-8 
KM68U 1000BLR-8L 
KM68U1000BLR-10 
KM68U 1000BLR-10L 


32-SOP,70ns,3.3V,L 
32-SOP,70ns,3.3V,LL 
32-SOP,100ns,3.3V,L 
32-SOP,100ns,3.3V,LL 
32-TSOP F,70ns,3.3V,L 
32-TSOP F,70ns,3.3V,LL 
32-TSOP F,100ns,3.3V,L 
32-TSOP F,100ns,3.3V,LL 
32-TSOP R,70ns,3.3V,L 
32-TSOP R,70ns,3.3V,LL 
32-TSOP R,100ns,3.3V,L 
32-TSOP R,100ns,3.3V,LL 


32-SOP,85ns,3.0V,L 
32-SOP, 85ns,3.0V,LL 
32-SOP,100ns,3.0V,L 
32-SOP, 100ns,3.0V,LL 
32-TSOP F,85ns,3.0V,L 
32-TSOP F,85ns,3.0V,LL 
32-TSOP F,100ns,3.0V,L 
32-TSOP F,100ns,3.0V,LL 
32-TSOP R,85ns,3.0V,L 
32-TSOP R,85ns,3.0V,LL 
32-TSOP R,100ns,3.0V,L 
32-TSOP R,100ns,3.0V,LL 


ORDERING INFORMATION 


M 


KM68V1000BLGE-7 
KM68V1000BLGE-7L 
KM68V1000BLGE-10 
KM68V1000BLGE-10L 
KM68V1000BLTE-7 
KM68V1000BLTE-7L 
KM68V1000BLTE-10 
KM68V1000BLTE-10L 
KM68V1000BLRE-7 
KM68V1000BLRE-7L . 
KM68V1000BLRE-10 
KM68V1000BLRE-10L 


KM68U1000BLGE-10 
KM68U1000BLGE-10L 
KM68U1000BLTE-10 
KM68U1000BLTE-10L 
KM68U1000BLRE-10 
KM68U1000BLRE-10L 


32-SOP,70ns,3.3V,L 
32-SOP,70ns,3.3V,LL 
32-SOP,100ns,3.3V,L 
32-SOP,100ns,3.3V,LL 
32-TSOP F,70ns,3.3V,L 
32-TSOP F,70ns,3.3V,LL 
32-TSOP F,100ns,3.3V,L 
32-TSOP F,100ns,3.3V,LL 
32-TSOP R,70ns,3.3V,L 
32-TSOP R,70ns,3.3V,LL 
32-TSOP R,100ns,3.3V,L 
32-TSOP R,100ns,3.3V,LL 


32-SOP,100ns,3.0V,L 
32-SOP,100ns,3.0V,LL 
32-TSOP F,100ns,3.0V,L 
32-TSOP F,100ns,3.0V,LL 
32-TSOP R,100ns,3.0V,L 
32-TSOP R,100ns,3.0V,LL 


Organization : 8=x8 


SEC Standard SRAM 


KM68V1000BLGI-7 
KM68V1000BLGI-7L 
KM68V1000BLGI-10 
KM68V1000BLGI-10L 
KM68V1000BLTI-7 
KM68V1000BLTI-7L 
KM68V1000BLTI-10 
KM68V1000BLTI-10L 
KM68V1000BLRI-7 
KM68V1000BLRI-7L 
KM68V1000BLRI-10 
KM68V1000BLRI-10L 


KM68U1000BLGI-10 
KM68U1000BLGI-10L 
KM68U1000BLTI-10 
KM68U1000BLTI-10L 
KM68U1000BLRI-10 
KM68U1000BLRI-10L 


Die Version : B=3 td generation 
Density : 1000=1Mbit 
V=3.0~3.6V, U=2.7~3.3V, Bank=5V 


32-SOP,70ns,3.3V,L 
32-SOP,70ns,3.3V,LL 
32-SOP,100ns,3.3V,L 
32-SOP,100ns,3.3V,LL 
32-TSOP F,70ns,3.3V,L 
32-TSOP F,70ns,3.3V,LL 
32-TSOP F,100ns,3.3V,L 
32-TSOP F,100ns,3.3V,LL 
32-TSOP R,70ns,3.3V,L 
32-TSOP R,70ns,3.3V,LL 
32-TSOP R,100ns,3.3V,L 
32-TSOP R,100ns,3.3V,LL 


32-SOP,100ns,3.0V,L 
32-SOP,100ns,3.0V,LL 
32-TSOP F,100ns,3.0V,L 
32-TSOP F,100ns,3.0V,LL 
32-TSOP R,100ns,3.0V,L 
32-TSOP R,100ns,3.0V,LL 


— L-Low Low Power, Blank-Low Power or High Power 


Access Time : 7=70ns, 8=85ns, 10=100ns 


Operating temperature :l=Industrial, E=Extended, Blank=Commercial 


Package Type: G=SOP, T=TSOP Forward, R=TSOP Reverse 


L-Low Power, or Low Low Power, Blank-High Power 


ELECTRONICS 
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KM68V1000B, KM68U1000B Family GMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


Se te 
FVotage on veosuppiriaveto Vee | veo | amas |v |S Cis 
a 
a 
=e 

TA x 


= 


Operating Temperature 


| -25toss =| 0 | “68 1000BLE/LE-L,68U1000BLE/LE-L 
-40 to 85 68V/1000BLI/LI-L,68U1000BLM/LI-L 
Soldering temperature and time 260, 10sec (Lead Only) i Saar ae 


* Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS* 


* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Extended Product : Ta=-25 to 85°C, unless otherwise specified 
3) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 

** Ta=25T 

*** ViL(min)=-3.0V for = 30ns pulse width 


CAPACITA 


NCE* (f= 


Input capacitance 


1MHz, TA=25°C) 


Input/Output capacitance 


* Capacitance is sampled not 100% tested 


ELECTRONICS 


KM68V1000B, KM68U1000B Family = __CMOS SRAM 
DC AND OPERATING CHARACTERISTICS 


Input leakage current Iu VIN= Vss to Vcc 
Output leakage current CS1=ViH or CS2=Vit or WE=VIL, Vio =Vss to Vcc 
Icc 
VOL 
VOH 


A 


2 


Operating power supply current | lec | CS1=Vir, CS2=Vin, VIN=VIH or Vi, llo=OmA 
Average operating current CS1< 0.2V, CS2=Vcc-0.2V 

Output low voltage 

Output high voitage 

Standby Current(TTL) 


68V1000BL/L-L 
68V1000BLE/LE-L 
68V1000BLI/LI-L 
68U1000BL/L-L 


68U1000BLE/LE-L 
68U1000BLI/LI-L 


* 1) Commercial Product : Ta=0 to 70°C, Vec=3.3V+0.3V(68V1000B Family), Vec=3.0V +0.3V(68U1000B Family) 
2) Extended Product : Ta=-25 to 85°C , Vec=3.3V £0.3V(68V1000BE Family), Vec=3.0V +0.3V(68U1000BE Family) 
2) Industrial Product : Ta=-40 to 85°C, Vec=3.3V £0.3V(68V1000BI Family), Vec=3.0V +0.3V(68U1000BI Family) 
* Ta=25T 


Iccz | CSt=VIL, CS2=ViH, Min cycle, 100% duty, llo=OmA 


a 
es 
loL=2.1mA | 
loH=-1.0mA | 2.2 | 
[ein con id 


L (Low Power) 
LL. (Low Low Power) 


4 


o w 
a (=) 
2a}; 0 
no} w 


1 


— 
Qo 
Oo 


L (Low Power) 
LL (Low Low Power) 


N 
fo) 


CS1=Vec-2.0V 
CS2=Vec-2.0V or CS220.2V 
Other input = 0~Vcc 


Standby 
Current 
(CMOS) L (Low Power) 


LL (Low Low Power) 
1 


L (Low Power) 
LL (Low Low Power) 


oO Oo 
193] a 
- a 
no 


A.C CHARACTERISTICS 


Input pulse level 


Input riseing and falling time 
input and output reference voltage 


Output load (See right) CL a 


* See DC Operating conditions 


* Including scope and jig capacitance 


ELECTRONICS 


KM68V1000B, KM68U1000B Family 3 | CMOS SRAM 


TEST CONDITIONS (2. Temperature and Vcc Conditions) 


SF 


Commercial 


KM68U1000BLE/LE-L -25~85C 3,.0V+0.3 Extended 


* The parameter is measured with 30pF test load. 


PARAMETER LIST FOR EACH SPEED BIN 


Read Read cycle time | tre | 
Address access time 


7 00 


= 


Oo 
= 


00 
00 


B 


= 


Chip select to output | co 
Output enable to valid output | toe 


oO 


1 


Chip select to low-Z output 
Output enable to low-Z output tOLZ 


a 
wo 
oO 


Output disable to high-Z output tOHZ 
Output hold from address change 


t 

t 

t 

t 
Write Write cycle time 
Chip select to end of write 
Address set-up time 

t 

t 


a 


7 100 


Chip disable to high-Z output | tz | 
1 

Write pulse width 5 

Write recovery time 

Write to output high-Z tWHZ 0 

Data to write time overlap 3 


Data hold from write time | tH 
End write to output low-Z 


* The parameter is measured with 30pF test load. 


e 
oo 
oO 


ui 
Ww 
oO 


7 
7 
3 
2 
2 
2 


hb 
oOo 


0 
0 
5 

0 
0 
5 
0 


RC 
co 
LZ 
HZ 
OH 
WC 
CW 
S 
Address valid to end of write W 
WP 
WR 
DW 
DH 
OW 


NI 
oOo 


le 


5 


ns Unig . 


ELECTRONICS 


KM68V1000B, KM68U1000B Family 7 -.. CMOS SRAM 
DATA RETENTION CHARACTERISTICS | 


KM68V1000BL 
KM68V1000BL-L 


Vcc=3.0V 


Data retention current 1 @S4=Vee-0.2V 


Recovery time 


* 4) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Extended Product : Ta=-25 to 85, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 
** Ta=25T , 
** CS1= Vec-0.2V, CS2 =Vec-0.2V(CS1 controlled) or CS2<0.2V(CS2 controlled) 


DATA RETENTION TIMING DIAGRAM 


1) CS1 Controlled Data Retention Mode 
Vec | 


3.0/2.7V* nae ee rer eerie Ethie tot Aa a Rate Sts cs Se ee a fas hes Aen a? aly ea na Sea 


CS1= Vec - 0.2V 


csi 
GND 


2) CS2 Controlled 
Vec 


ei Ram es Ye Be et ise, ees SE ct a st ce ee Sat ey FT nc cee Fey pe kel Ga eS Sieh ae cS cy ce > ee a ea at igs remarry ee ae, a Ee Sa Na ee 


Data Retention Mode 


CS2 S 0.2V 


GND OST res ag tt ip tgre a BY UAE RD Td nei We temic ae dno ga teat Oe tin PS) foe, pret a ee We ee, wy 
*3.0V for KM68V1000B family, 2.7V for KM68U1000B family 


ELECTRONICS 


KM68V1000B, KM68U1000B Family CMOS SRAM 


' TIMMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 
(CS=OE=Vi, CS2=WE=Vin ) 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vin) 


sie TD & 


tHz(1,2) 


High-Z 


NOTES (READ CYCLE ) 
1. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit conditions and are not referenced to output voltage levels. 
any given temperature an a ice al levice levi 
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ELECTRONICS 


KM68V1000B, KM68U1000B Family - CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(1) (WE Controlled) 


twe 


twri4) 


‘ CW(2) ae 


tase) VU 


Ke taw , 


High-2 _ ———$$ $$$ -_|_i@i—High-Z 
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ELECTRONICS 


KM68V1000B, KM68U1000B Family CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(3) (CS2 Controlled) 


tobH——»} 
yy 


Data out High-Z High-Z 
NOTES (write cycLe) 
14. A write occurs durin ts. low WE. A write latest t cs WE 
ing low. A Cs: ,CS2 low and WE goi twe 
the end of write. 
2. tCWis measured from the later of CS1 going low or CS2 going high to the end of write 
3. tAS is measured ress val i 
tWR of w SS twRt1 applied in case CS1, or WE twR 


s at CS2 going to low. 


NCTIONAL D 
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ELECTRONICS 


KM68V1000C, KM68U1000C Family CMOS SRAM 
128K x8 bit Low Power and Low Voltage CMOS Static RAM 


FEATURES | GENERAL DESCRIPTION 

e Process Technology : 0.44m CMOS The KM68V1000C and KM68U1000C family are fabricated by 

e Organization : 128K x8 SAMSUNG's advanced CMOS process technology. The family 

« Power Supply Voltage : can support various operating temperature ranges and has vari- 
KM68V1000C family : 3.3V£0.3V ous package types for user flexibility of system design. The fam- 
KM68U1000C family : 3.0V+0.3V ily also support low data retention voltage for battery back-up 

- Low Data Retention Voltage : 2V(Min) operation with low data retention current. 


e Three state output and TTL Compatible 
« Package Type : JEDEC Standard 
32-SOP, 32-TSOP(I)-F/R, 32-sTSOP(I)-F/R 


PRODUCT FAMILY 


KM68V1000CL-L Commercial 
KM68U1000CL-L (0~70C) 


i 3.0~3.6V 70/85ns 
2.7~3.3V 70*/100ns 
32-SOP 
KM68V1000CLE-L Extended 3.0~3.6V 70/85ns 2 32-sTSOP(I) RIF 
KM68U11000CLE-L (-25~85 C) 2.7~3.3V | 70*/100ns 32-TSOP(I) R/F 
KM68V1000CLI-L Industrial 3.0~3.6V 70/85ns 
KM68U1000CLI-L (eee) 2.7~3.3V 70*/100ns 
“The parameter is measured with 30pF test load. 


PIN DESCRIPTION 


32-TSOP 
32-sTSOP 
Type | - Forward 


91607] jouyuoD 


32-TSOP 
32-sTSOP 
Type I-Reverse 


= 


ELECTRONICS 


KM68V1000C, KM68U1000C Family 


“, CMOS SRAM 


PRODUCT LIST & ORDERING INFORMATION 


PRODUCT LIST 


KM68V1000CLG-7L 
KM68V 1000CLG-8L 
KM68V1000CLT-7L 
KM68V 1000CLT-8L 
KM68V1000CLR-7L 
KM68V1000CLR-8L 


KM68U1000CLG-7L 
KM68U1000CLG-10L 
KM68U1000CLT-7L 
KM68U1000CLT-10L 
KM68U1000CLR-7L 
KM68U1000CLR-10L 


KM68V1000CLTG-7L 
KM68V1000CLTG-8L 
KM68V 1000CLRG-7L 
KM68V 1000CLRG-8L 


KM68U1000CLTG-7L 
KM68U1000CLTG-10L 
KM68U1000CLRG-7L 


KM68U1000CLRG-10L |32-sTSOP R,100ns,3.0V,LL | KM68U1000CLRGE-10L |32-sTSOP R,100ns,3.0V,LL 


32-SOP,70ns,3.3V,LL 
32-SOP,85ns,3.3V,LL 
32-TSOP F,70ns,3.3V,LL 
32-TSOP F,85ns,3.3V,LL 
32-TSOP R,70ns,3.3V,LL 
32-TSOP R,85ns,3.3V,LL 


32-SOP,70ns,3.0V,LL 
32-SOP,85ns,3.0V,LL 
32-TSOP F,70ns,3.0V,LL 
32-TSOP F,100ns,3.0V,LL 
32-TSOP R,70ns,3.0V,LL 
32-TSOP R,100ns,3.0V,LL 


32-sTSOP F,70ns,3.3V,LL 
32-sTSOP F,85ns,3.3V,LL 
32-sTSOP R,70ns,3.3V,LL 
32-sTSOP R,85ns,3.3V,LL 


32-sTSOP F,70ns,3.0V,LL 
32-sTSOP F,100ns,3.0V,LL 
32-sTSOP R,70ns,3.0V,LL 


ORDERING INFORMATION 


KM6 8 X 100 j 


‘art 
KM68V1000CLGE-7L 
KM68V1000CLGE-8L 
KM68V1000CLTE-7L 
KM68V1000CLTE-8L 
KM68V 1000CLRE-7L 
KM68V1000CLRE-8L 


KM68U1000CLGE-7L 
KM68U1000CLGE-10L 
KM68U1000CLTE-7L 
KM68U1000CLTE-10L 
KM68U1000CLRE-7L 
KM68U1000CLRE-10L 


KM68V1000CLTGE-7L 
KM68V1000CLTGE-8L 
KM68V1000CLRGE-7L 
KM68V1000CLRGE-8L 


KM68U1000CLTGE-7L 
KM68U1000CLTGE-10L 
KM68U1000CLRGE-7L 


ctior 


32-SOP,70ns,3.3V,LL 


32-SOP,85ns,3.3V,LL 

32-TSOP F,70ns,3.3V,LL 
32-TSOP F,85ns,3.3V,LL 
32-TSOP R,70ns,3.3V,LL 
32-TSOP R,85ns,3.3V,LL 


32-SOP,70ns,3.0V,LL 
32-SOP,85ns,3.0V,LL 
32-TSOP F,70ns,3.0V,LL 
32-TSOP F,100ns,3.0V,LL 
32-TSOP R,70ns,3.0V,LL 
32-TSOP R,100ns,3.0V,LL 


32-sTSOP F,70ns,3.3V,LL 
32-sTSOP F,85ns,3.3V,LL 
32-sTSOP R,70ns,3.3V,LL 
32-sTSOP R,85ns,3.3V,LL 


32-sTSOP F,70ns,3.0V,LL 
32-sTSOP F,100ns,3.0V,LL 
32-sTSOP R,70ns,3.0V,LL 


KM68V1000CLGI-7L 
KM68V1000CLGI-8L 
KM68V1000CLTI-7L 
KM68V1000CLTI-8L. 
KM68V1000CLRI-7L 
KM68V1000CLRI-8L 


KM68U1000CLGI-7L 
KM68U1000CLGI-10L 
KM68U1000CLTI-7L 
KM68U1000CLTI-10L 
KM68U1000CLRI-7L 
KM68U1000CLRI-10L 


KM68V1000CLTGI-7L 
KM68V1000CLTGI-8L 
KM68V1000CLRGI-7L 
KM68V1000CLRGI-8L 


KM68U1000CLTGI-7L 
KM68U1000CLTGI-10L 
KM68U1000CLRGI-7L 
KM68U1000CLRGI-10L 


32-SOP,70ns,3.3V,LL 
32-SOP,85ns,3.3V,LL 
32-TSOP F,70ns,3.3V,LL 
32-TSOP F,85ns,3.3V,LL 
32-TSOP R,70ns,3.3V,LL 
32-TSOP R,85ns,3.3V,LL 


32-SOP, 70ns,3.0V,LL 
32-SOP,85ns,3.0V,LL 
32-TSOP F,70ns,3.0V,LL 
32-TSOP F,100ns,3.0V,LL 
32-TSOP R,70ns,3.0V,LL 
32-TSOP R,100ns,3.0V,LL 


32-sTSOP F,70ns,3.3V,LL 
32-sTSOP F,85ns,3.3V,LL 
32-sTSOP R,70ns,3.3V,LL 
32-sTSOP R,85ns,3.3V,LL 


32-sTSOP F,70ns,3.0V,LL 
32-sTSOP F,100ns,3.0V,LL 
32-sTSOP R,70ns,3.0V,LL 
32-sTSOP R,100ns,3.0V,LL 


L-Low Low Power, Blank-Low Power or High Power 


Access Time : 7=70ns, 8=85ns, 10=100ns 


Operating temperature : |[=Industrial, E=Extended, Blank=Commercial 


Package Type: P=DIP, G=SOP, T=TSOP Forward R=TSOP Reverse 


L-Low Power or Low Low Power, Blank-High Power 
Die Version : C=4th generation 

Density : 1000=1Mbit 

Bank=5V, V=3.0~3.6V, U=2.7~3.3V 

Organization : 8=x8 

SEC Standard SRAM 
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ELECTRONICS 


KM68V1000C, KM68U1000C Family | CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


Voltage on any pin relative to Vss -0.5 to Vec+0.5 ie Le | 
Voltage on Vcc supply relative to Vss V -0.3 to 4.6 PA rete ae, eae ol 


= 


cc 
ee eae 
ts 
Seeinatenpertreandime | Teor | 2000, toeeoteedomp | - [SS 


* Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. . 


Operating Temperature 


RECOMMENDED DC OPERATING CONDITIONS* 


KM68V1000C Family 
KM68U1000C Family 


All Family 


KM68V1000C Family 
KM68U1000C Family 


KM68V1000C Family 
KM68U1000C Family 


* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Extended Product : Ta=-25 to 85°C, unless otherwise specified 
3) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 

* Ta=25C 

*** Vit(min)=-3.0V for < 30ns pulse width 


CAPACITANCE®* (f=1MHz, TA=25'C) 


Input capacitance 


Input/Output capacitance Clo 


* Capacitance is sampled, not 100% tested 


ELECTRONICS 


KM68V1000C, KM68U1000C Family ~ CMOS SRAM 
DC AND OPERATING CHARACTERISTICS 


Input leakage current Vin=Vss to Vcc 
Output leakage current CS1=Vin or CS2=Vit or WE=VIL, Vio=Vss to Veco 


Operating power supply current ie CS1=Vit,CS2=VIH, VIN=VIH or VIL 
ho=OmA 


A 


ow 


CS1=Vin, CS2=Vit 


Standby | KM68V1000CL-L CS1=Vee-0.2V Low Low Power 
Current | KM68V1000CLE-L CS22 Vcc-0.2V or CS2S0.2V Other 
(CMOS) | KM68V1000CLI-L input =0~Vcc 


& 
=> 


3 3 3 3ik I 
=] = fel<[<[a] 3 | ape 


KM68U1000CL-LI 
KM68U1000CLE-L 
KM68U1000CLI-L 


=> 


* 4) Commercial Product : Ta=0 to 70, Vec=3.3V+0.3V(68V1000C Family), Vec=3.0V +0.3V(68U1000C Family) 
2) Extended Product : Ta=-25 to 85°C , Vec=3.3V + 0.3V(68V1000CE Family), Vec=3.0V+ 0.3V(68U1000CE Family) 
3) Industrial Product : Ta=-40 to 85°C, Vec=3.3V £0.3V(68V1000CI Family), Vec=3.0V £0.3V(68U1000C! Family) 

* Ta=25C 


A.C CHARACTERISTICS 


TEST CONDITIONS (1.Test Load and Test Input/Output Reference)* 


‘Remark _ 


ES alue - 
Input pulse level O4to2~v | - | 

Input rising and falling time | sns S| 

input and output reference voltage a ee eee 


Output load (See right) CL=100pF+1 TTL CL" 
**CL=30pF+1TTL 
* See DC Operating conditions 


** KM68U1000CL-7L Family * Including scope and jig capacitance 


LECTRONICS 


E 


KM68V1000C, KM68U1000C Family CMOS SRAM 


TEST CONDITIONS (2. Temperature and Vcc Conditions) 


* The parameter is measured with 30pF test load. 


PARAMETER LIST FOR EACH SPEED BIN 


PAadressaccesesime ———SS«df_taa| - | 70] - | 08 | - | 100 | m | 
Fchpsetecttooupt ———S*dYtco | | | - | a8 | | 100 | 
Output enable to valid output | toe | - | 35 | - | 40 | - [ 50 | ns | 
Chpseecttolowzoume +f wz | | - | wo] - || - | m_ 

eee ee| 


toLz 
tHZ 


Output enable to low-Z output 
Chip disable to high-Z output 


N 
a 


oO =) 


Output disable to high-Z output 


Output hold from address change 


Write Write cycle time 

Chip select to end of write 
Address set-up time 
Address valid to end of write 
Write pulse width 

_| Write recovery time 
Write to output high-Z 
Data to write time overlap 
Data hold from write time 
End write to output low-Z 


Psamsungd 7 
ELECTRONICS : 


zd 


iw] Q 
2/2 |2 Z 10 |€ |8 |2 |= 


Oo 


tow 


S 
a o;oO 


KM68V1000C, KM68U1000C Family __CMOS SRAM 


-DATA RETENTION CHARACTERISTICS 


Vec for data retention 


KM68V1000CL-L 
KM68V1000CLE-L 
KM68V1000CLI-L | \og=3, oy 


Data retention current Vec 
KM68U1000CL-L CS12Vec-0.2V 


KM68U1000CLE-L 
KM68U1000CLI-L 


Data retention set-up time tSDR 
fRecoveytine Ss tRORSSSSC*d 


* 1) Commercial Product:: Ta=0 to 70°C, unless otherwise specified 
2) Extended Product : Ta=-25 to 85, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 
** Ta=25T 
*** CS1= Vec-0.2V, CS2=Vec-0.2V(CS1 controlled) or CS2<0.2V(CSz2 controlled) 


DATA RETENTION TIMING DIAGRAM 


1) CS1 Controlled 
Data Retention Mode 


Vcc 


3.0/2.7V* 


2) CS2 Controlled 


Vec 


3.0/2.7V* 
CS2 


CS2 S 0.2V 


*3.0V for KM68V1000C family, 2.7V for KM68U1000C family 
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ELECTRONICS 


KM68V1000C, KM68U1000C Family 


TIMMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(‘) (Address Controlled) 
(CS1=OE=VIL, CS2=WE=Vin) 


CMOS SRAM 


‘ 


High-Z 


cae” 


ELECTRONICS 


BHZ(1,2) 
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KM68V1000C, KM68U1000C Family CMOS SRAM | 


TIMING WAVEFORM OF WRITE CYCLE(1) (WE Controlled) 


twe 


WR 1(4) 


: mal 


WE 


tas cs 


tor 


Ww ton 
Data in es Data Valid 
twuz tow 
Data out Data Undefined 


TIMING WAVEFORM OF WRITE CYCLE(2) (CS: Controlled) 


twe1) 


High-Z ——— > i ia_a i  _—_— High-2 


ea” 


ELECTRONICS 
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KM68V1000C, KM68U1000C Family _ | CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(3) (CS2 Controlled) 


twe 


CS2 
W(2) >| 


twe; 


joing to fow. 


I se 
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ELECTRONICS 


KM616V1000B, KM616U1000B Family CMOS SRAM 
64K x16 bit Low Power and Low Voltage CMOS Static RAM 


FEATURES GENERAL DESCRIPTION 

« Process Technology : 0.64m CMOS The KM616v1000B and KM616U1000B family are fabricated by 

« Organization : 64K x16 SAMSUNG s advanced CMOS process technology. The family 

- Data Byte Control : (B=1/01~8, UB=!/09~16 can support various operating temperature ranges and have 

« Power Supply Voltage : various package types for user flexibility of system design. The 
KM616V1000B family : 3.3V + 0.3V family also support low data retention voltage for battery back- 
KM616U10008 family : 3.0V + 0.3V "up operation with low data retention current. 


Low Data Retention Voltage : 2V(Min) 
_Three state output and TTL Compatible 
Package Type : JEDEC Standard 
, 44-TSOP(II)-Forward/Reverse 


e 


PRODUCT FAMILY 


sal 
KM616V1000BL/L-L Commercia 3.0~3.6V 70*/100 50/15 uA 
KM616U1000BL/L-L (0~70°C) 2.7~3.3V 100 50/154 
KM616V1000BLE/LE-L Extended 3.0~3.6V 85*/100 400/20A 
KM616U1000BLE/LE-L (-25~85C) 2.7~3.3V 100 400/20 uA 
| KM616V1000BLI/LI-L Industrial 3.0~3.6V 85*/100 400/20 nA 
KM616U1000BLI/LI-L (-40~85°C) 2.7~3.3V 100 400/20 nA 


* The parameter is measured with 30pF test load. 


44-TSOP(II) 
Forward/Reverse 


PIN DESCRIPTION | FUNCTIONAL BLOCK DIAGRAM 


0 Ki) 35 10 
44-TSOPiII) 44-TSOPiII) 


Forward Reverse 


Y-Decoder 


@) 
° 
3 
ot 
= 
2 
aa 
° 
2. 
3 


\/01~16 


\/O Buffer 


Function 
~8 


| OE Output Enable input| Vss [Ground 
VOo~16 


CS, WE, OE, UB, LB 
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ELECTRONICS 


KM616V1000B, KM616U1000B Family | | CMOS SRAM 


PRODUCT LIST & ORDERING INFORMATION 
PRODUCT LIST 


KM616V1000BLT-7 |44-TSOP(I}), F, 3.3V, 70ns,L | KM616V1000BLTE-8 | 44-TSOP(II), F,3.3V, 85ns,L | KMG16V1000BLTI-8 | 44-TSOP(II), F, 3.3V, 85ns, L 
KM616V1000BLT-7L |44-TSOP(II), F, 3.3V, 70ns, LL | KM616V1000BLTE-8L | 44-TSOP(II), F, 3.3V, 85ns, LL | KM616V1000BLTI-8L | 44-TSOPiII), F, 3.3V, 85ns, LL 
KM616V1000BLT-10 | 44-TSOP(II), F, 3.3V, 100ns, L | KM616V1000BLTE-10 | 44-TSOP(II), F, 3.3V,100ns, L- |} KM616V1000BLTI-10 | 44-TSOP(II), F, 3.3V,100ns, L 
KM616V 1000BLT-10L) 44-TSOP(II), F, 3.3V, 100ns, LL] KM616V1000BLTE-10L| 44-TSOP(II), F, 3.3V, 100ns, LL} KM616V1000BLTI-10L | 44-TSOP(II), F, 3.3V, 100ns, LL 


KM616U1000BLT-10 | 44-TSOP(II), F,3.0V, 100ns, L | KM616U1000BLTE-10 | 44-TSOP(II), F,3.0V,100ns, L | KM616U1000BLTI-10 | 44-TSOP({Il), F, 3.0V,100ns, L 
KM616U1000BLT-10L) 44-TSOP(II), F, 3.0V, 100ns, Li} KM616U1000BLTE-10L| 44-TSOP(Il), F, 3.0V, 100ns, LL} KM616U1000BLTI-10L| 44-TSOP(II), F, 3.0V, 100ns, LL 
‘ ‘ 


KM616V1000BLR-7 |44-TSOP(II), R, 3.3V, 70ns,L | KM616V1000BLRE-8 | 44-TSOP(II), R, 3.3V, 85ns,L | KM616V1000BLRI-8 | 44-TSOP(II), R, 3.3V, 85ns, L 
KM616V1000BLR-7L | 44-TSOP(I), R, 3.3V, 70ns, LL | KM616V1000BLRE-8L | 44-TSOP(Il), R, 3.3V, 85ns, LL | KM616V1000BLRI-8L | 44-TSOP(II), R, 3.3V, 85ns, LL 
KM616V1000BLR-10 | 44-TSOP(Il), R, 3.3V, 100ns, L | KM616V1000BLRE-10 | 44-TSOP(I!), R, 3.3V,100ns,L | KM616V1000BLRI-10 | 44-TSOP(Il), R, 3.3V,100ns, L 
KM616V 1000BLR-10L] 44-TSOP(I!), R, 3.3V, 100ns, LL] KM616V1000BLRE-10L| 44-TSOP(II), R, 3.3V, 100ns, LL} KM616V1000BLRI-10L! 44-TSOP(II), R, 3.3V, 100ns, LL 


KM616U1000BLR-10 |44-TSOP(II), R, 3.0V, 100ns, L | KM616U1000BLRE-10 | 44-TSOP(I), R, 3.0V,100ns,L | KM616U1000BLRI-10 | 44-TSOP(II), R, 3.0V,100ns, L 
KM616U 1000BLR-10L| 44-TSOP(II), R, 3.0V, 100ns, LL) KM616U1000BLRE-10L} 44-TSOP(II), R, 3.0V, 100ns, LL) KM616U1000BLRI-10L) 44-TSOP(II), R, 3.0V, 100ns, LL! 


ORDERING INFORMATION 


L-Low Low Power, Blank-Low Power or High Power 


Access Time : 7=70Ons, 8=85ns, 10=100ns 


Operating temperature : Blank=Commercial, |=Industrial, E=Extended 


Package Type : T=TSOP(II) Forward, R=TSOP(II) Reverse 


L-Low Power, or Low Low Power, Blank-High Power 


Die Version : B=3 td generation 


Density : 1000=1Mbit 


— K€ VE3.0~3.6V, U=2.7~3.3V, Blank=5V 


aT Organization : 16=x16 


SEC Standard SRAM 
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ELECTRONICS 


KM616V1000B, KM616U1000B Family CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS 


“65 to 160 [ee ees ees 


KM616V1000BL/L-L 
Oto 70 


KM616V1000BLE/LE-L 
KM616U1000BLE/LE-L 


KM616V1000BLI/LI-L 
KM616U1000BLI/LI-L 


* Stresses greater than those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 


Produc 
V4 
U1 


OOOB Family 3 
000B Family 
Vss All Family 


Vin KM616V1000B Family 
KM616U1000B Family 
KM616V1000B Family 0.5** 
inpablew voltage a KM616U1000B Family 0. 


* 1) Commercial Product : Ta=0 to 70°C , unless otherwise specified 

2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 
“* Ta=25C j 
*** Vil(min)=-3.0V for = 30ns pulse width 


CAPACITANCE®* (f=1MHz, TA=25°C) 


Input capacitance 


lfer 
n ‘ . 


Input/Output capacitance 


* Capacitance is sampled not 100% tested 


ELECTRONICS 


KM616V1000B, KM616U1000B Family _CMOS SRAM 
DC AND OPERATING CHARACTERISTICS © 


[inputleskagecurent |_| Vnevsstoveo tT lt | | 


CS=Vin or WE=Vit, UB=Vin or CB=Vin 


GS=VIL, VIN=VIH oF VIL, 
llo=OmA 


Operating power supply current ; 
Average operatingcurrent jae Cycle time=14s 100% duty 
; CS30.2V, lio=OmA 
Min cycle, 100% duty, CS=VIL, io=OmA 
Output low voltage loL=2.1mMA 
Output high voltage loH=-1.0mMA 
Sey Caren Pe ee 


616V1000BL-L-L L(Low Power) 
LL(L Low Power) 
616V1000BLI/LI-L - pees L(Low Power) 
Standby 616V1000BLE/LE-L CS=Vec-0.2V LL(L Low Power) 
current ViN2 Vcc-0.2V or VINS0.2V 


(CMOS) 616U1000BL/L-L Other inputs = 0~Vcc L(Low Power) 
LL(L Low Power) 
616U1000BLI/LI-L L(Low Power) 
616U1000BLE/LE-L LL(L. Low Power) 
* 1) Commercial Product : Ta=0 to 70T, Vec=3.3V + 0.3V(616V1000B Family), Vec=3.0V + 0.3V(616U1000B Family) 
2) Extended Product : Ta=-25 to 85°C, Vec=3.3V + 0.3V(616V1000BE Family), Vec=3.0V + 0.3V(616U1000BE Family) 
3) Industrial Product : Ta=-40 to 85°C, Vec=3.3V + 0.3V(616V1000BI Family), Vcc=3.0V + 0.3V(616U1000B! Family) 
“ Ta=25T 
*** Industrial Product : lcc(Read/Write)=10mA/40mA, Icc2(Read/Write)=20mA/45mA 


A.C CHARACTERISTICS | 
TEST CONDITIONS (1.Test Load and Test Input/Output Reference)* 


Input pulse level 
Input rise fall time 
input and output reference voltage 


CL” 
Output load (See right) CL=100pF +1TTL 
**CL=30pF+47TTL 


* See DC Operating conditi 
ae ‘oF Tone, sina promucte. ; * Including scope and jig capacitance 


- ELECTRONICS 


KM616V1000B, KM616U1000B Family : if CMOS SRAM 


TEST CONDITIONS (2. Temperature and Vcc Conditions) 


KM616V1000BLE-L -25~85'C 3.3V 40.3 85*/100ns Extended 
KM616V1000BLI-L -40~85 °C 85*/100ns Industrial 
KM616U1000BL-L 0~70C Commercial 
KM616U1000BLE-L -25~85C 3.0V + 0.3 100ns Extended 
KM616U1000BLI-L -40~85 °C Industrial 


* The parameter is measured with 30pF test load 


PARAMETER LIST FOR EACH SPEED BIN 


Read 


Read cycle time R 


?) 
fe.) 
a 


Address access time 


- 
@) 


Chip select to output 

Output enable to valid output 
UB,CB Access Time 

Chip select to low-Z output 
UB,CB enable to low-Z output 
Output enable to low-Z output — 
Chip disable to high-Z output 
UB,CB disable to high-Z output | 


o 
N 


L 


SOS lel 
a 
SIN IN IN 


Output disable to high-Z output 


N]NM]N wlolwrlna], | 
al ala aAlranlolo|' | 


= Nf 
NI Cc = = : 


= 
or 


Output hold from address change 


== 
io) 
o 


Write Write cycle time 
Chip select to end of write 


Address set-up time 


Address valid to end of write 


“I 
So 


Write pulse width 
UB, LB valid to end of write 


NIN] b co : 
alala o an : 


Write recovery time 
_ | Write to output high-Z 


w 
oO 


on Nia 


w 
oO 


Saadduddua 


Data to write time overlap 


Data hold from write time 


~~ 
oO 
= 


w 
oO 
Ww 


G 
Ww ™~ ™ 


End write to output low-Z tow 


en 7 
ELECTRONICS 


KM616V1000B, KM616U1000B Family | CMOS SRAM 


DATA RETENTION CHARACTERISTICS 


616V1000BL/L-L 


616V1000BLE/LE-L 

616V1000BLI/LI-L 

616U1000BL/L-L 

616U1000BLE/LE-L 

616U1000BLI/LI-L LL-Ver 20 
Data retention set-up time tSDR See data retention 


* 4) Commercial Product : Ta=0 to 70°C , unless otherwise specified 
2) Industrial Product : Ta=-25 to 85°C, unless otherwise specified 
3) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 

* Ta=25C 


Vec=3.0V 


Data retention current GS>Vee-0.2V 


DATA RETENTION TIMING DIAGRAM 


Data Retention Mode 


Vcc 


3.092.7V* ------------4-----4-----------+--------- 


cs 
GND 


*3.0V for KM616V1000B family, 2.7V for KM616U1000B family 


am - 
ELECTRONICS ; 


KM616V1000B, KM616U1000B Family | | CMOS SRAM 
TIMMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 
CS=OE=Vil, WE=Vih, UB or and TB=Vil) 


(CS=OE=V 


TIMING WAVEFORM OF READ CYCLE(2) (WE=Vin) 


Data out 


High-Z 
NOTES (READ CYCLE) 
1. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit conditi 
i mperature and voltage condition, tHZ(max.) is less than tLZ(min.) both for a given device and from device to device 
a 
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ELECTRONICS 


KM616V1000B, KM616U1000B Family | CMOS SRAM 
TIMING WAVEFORM OF WRITE CYCLE(1) (WE Controtiea) 


{we 


Address . 
Z j twr1¢4) : 


BF fo 


2 | tow 
Data out Data Undefined 


TIMING WAVEFORM OF WRITE CYCLE(2) (CS Controlled) 


WC 


tas icwe) 


twr1(4) 


oO ton—> 
Data in (daaveis Valid 


Hi gh-Z $$? igh. 


SS ET OE SE TS 


ELECTRONICS 


KM616V1000B, KM616U1000B Family ahi CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(3) (UB, [5 Controlled) 


woe 


OH 


NOTES (WRITE CYCLE ) 
1. Awrite occurs during the overlap (tWP) of low CS and low A write begins CS goes low an 
i i asserting UB and LB for double b eration. A write ends at the e 
The is measured from the beginning of 0 the 
2. tCW is measured from the CS going fow to-end of write. 


. 5 m v beginning of write. : 
4. tWR is measured from the end or write to the address change. tWR applied in case a write ends as CS or WE going high 


FUNCTIONAL DESCRIPTION 


te | UB | WE | OF | = Mode” 
Output 
xx] Bia 


i 
vs) 
a 


L X 


*X means don tcare (Must be in low or high state) 


OQ. Ee 
err nee 


ELECTRONICS 


KM68V2000, KM68U2000 Family 


Preliminary 


CMOS SRAM | 


256Kx8 bit Low Power and Low Voltage CMOS Static RAM 


FEATURES 


e Process Technology : 0.44m CMOS 
¢ Organization : 256Kx8 
e Power Supply Voltage 
KM68V2000A Family : 3.0V ~ 3.6V 
KM68U2000A Family : 2.7V ~ 3.3V 
Low Data Retention Voltage : 2V(Min) 
Three state output and TTL Compatible 
« Package Type : JEDEC Standard 
32-TSOP(I)-F/R, 32-sTSOP(|)-Forward/Reverse 


PRODUCT FAMILY 


KM68V2000L-L 


Commercial 


KM68U2000L-L (0~70) 


KM68V2000LI-L industia 


KM68U2000LI-L (-40~85'C) 


* The parameter is measured with 30pF test load. 


PIN DESCRIPTION 


32-TSOP 
32-sTSOP 
Type | - Forward 


32-TSOP 
32-sTSOP 
Type-l-Reverse 


a” 


ELECTRONICS 


GENERAL DESCRIPTION 


The KM68V2000 and KM68U2000 family are fabricated by 
SAMSUNG's advanced CMOS process technology. The family 


can support various operating temperature ranges and have . 


various package types for user flexibility of system design. The 
family also support low data retention voltage for battery back- 
up operation with low data retention current. 


70/85 


70°00 _| 32-TSOP |-RIF 
70185 |: 32-STSOP I-RIF 


85*/100 


FUNCTIONAL BLOCK DIAGRAM 


Add Buffer 
Decorder 


Vee 
WE |WriteEnable _|vss__—‘|Ground 
Chip Select Input | 1/01~l/O8 
[OE loutputEnable _[Nc. _|NoConnection _| 
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KM68V 2000, KM68U2000 Family 
PRODUCT LIST & ORDERING INFORMATION 


PRODUCT LIST 


KM68V2000LT-7L 
KM68V2000LT-8L 
KM68V2000LR-7L 
KM68V2000LR-8L 


KM68U2000LT-7L 
KM68U2000LT-10L 
KM68U2000LR-7L 
KM68U2000LR-10L 


KM68V2000LTG-7L 
KM68V2000LTG-8L 
KM68V2000LRG-7L 
KM68V2000LRG-8L 


KM68U2000LTG-7L 
KM68U2000LTG-10L 
KM68U2000LRG-7L 
KM68U2000LRG-10L 


ORDERING INFORMATION 


KM6 8 


32-TSOP F, 70ns, 3.3V, LL 
32-TSOP F, 85ns, 3.3V, LL 
32-TSOP R, 70ns, 3.3V, LL 
32-TSOP R, 85ns, 3.3V, LL 


32-TSOP F, 70ns, 3.0V, LL 
32-TSOP F, 100ns, 3.0V, LL 
32-TSOP R, 70ns, 3.0V, LL 
32-TSOP R, 100ns, 3.0V, LL 


32-sTSOP F, 70ns, 3.3V,LL 
32-sTSOP F, 85ns, 3.3V,LL 
32-sTSOP R, 7Ons, 3.3V,LL 
32-sTSOP R, 85ns, 3.3V,LL 


32-sTSOP F, 70ns, 3.0V, LL 


32-sTSOP F, 100ns, 3.0V, LL 


32-sTSOP R, 70ns, 3.0V, LL 


32-sTSOP R, 100ns, 3.0V, LL 


<t* 


ELECTRONICS 


ee rNa 

KM68V2000LTI-7L 
KM68V2000LIT-8L 
KM68V2000LRI-7L 
KM68V2000LRI-8L 


KM68U2000LTI-8L 
KM68U2000LTI-10L 
KM68U2000LRI-8L 
KM68U2000LRI-10L 


KM68V2000LTGI-7L 
KM68V2000LTGI-8L 
KM68V2000LRGI-7L 
KM68V2000LRGI-8L 


KM68U2000LTGI-8L 
KM68U2000LTGI-10L 
KM68U2000LRGI-8L 
KM68U2000LRGI-10L 


Preliminary 
CMOS SRAM 


32-TSOP F, 70ns, 3.3V, L 

32-TSOP F, 85ns, 3.3V, LL 
32-TSOP R, 70ns, 3.3V, LL 
32-TSOP R, 85ns, 3.3V, LL 


32-TSOP F, 85ns, 3.0V, LL 
32-TSOP F, 100ns, 3.0V, LL 
32-TSOP R, 85ns, 3.0V, LL 
32-TSOP R, 100ns, 3.0V, LL 


32-sTSOP F, 7Ons, 3.3V,LL 
32-sTSOP F, 85ns, 3.3V,LL 
32-sTSOP R, 7Ons, 3.3V,LL 
32-sTSOP R, 85ns, 3.3V,LL 


32-sTSOP F, 85ns, 3.0V, LL 
32-sTSOP F, 100ns, 3.0V, LL 
32-sTSOP R, 85ns, 3.0V, LL 
32-sTSOP R, 100ns, 3.0V, LL 


= L-Low Low Power, Blank-Low Power or High Power 


Access Time : 7=70ns, 8=85ns, 10=100ns 

Operating temperature : |=Industrial, Blank=Commercial 

Package Type : T=TSOP Forward, R=TSOP Reverse 
TG=sTSOP Forward, RG=sTSOP Reverse 

L-Low Power, or LL-Low Low Power, Blank-High Power 


Die Version : Blank=First generation 


Density : 4000=4Mbit 


Blank=5V, V=3.0~3.6V, U=2.7~3.3V 


Organization : 8=x8 
SEC Standard SRAM 
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Preliminary 
KM68V 2000, KM68U2000 Family CMOS SRAM 


Fvnvour | 0stoveoos | v [= 
[vec [amas sf v | 
a we 
at ee 

TA | 


V 

V 
Storage temperature c 
Cc 
Cc 


a a 
KM68U2000L/L. 
Operating Temperature 
-40 to 85 KM68V2000LI/L 


Soldering temperature and time 260°C, 10sec (Lead Only) ee aa aaa 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. so 


RECOMMENDED DC OPERATING CONDITIONS* 


KM68V2000 Family 
KM68U2000 Family 


All Family 


KM68V2000 Family 
KM68U2000 Family 


KM68V2000 Family 
KM68U2000 Family 


* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 

* Tas25T 

** Vit(min)=-3.0V for = 30ns pulse width 


CAPACITANCE®* (f=1MHz, TA=25'C) 


Input capacitance 


Input/Output capacitance 


* Capacitance is sampled not 100% tested 


ELECTRONICS 


Preliminary 
KM68V2000, KM68U2000 Family : CMOS SRAM 


DC AND OPERATING CHARACTERISTICS 


Input leakage current VIN=Vss to Vcc 
Output leakage current CS1=Vin or CS2=Vit or WE=ViIL, ViO=Vss to Vec 


CS1=Vit, CS2=ViH, llo=OmA Read 
Operating power supply current - = VIN=ViH or VIL hic 


| loc: | cvele time=1us 100%duty, lo=OmA Read 
Average operatingcurrent CS150.2V, CS2=Vcc-0.2V 


Write 
Output low voltage 


on ou (a) a a 


TS1=ViL, CS2=Vin, lio=OMA, Min cycle, 100% duty 


loL=2.1mA 


lu 
ILo 
Icc 
VoL 
VOH 


Output high voltage | Von | IOH=-1.0mMA 


Standby Current(TTL) | tsa | TSt=Vin, CS2=ViL 
Standby | KM68V2000L4 CS12Vec-2.0V Low Low Power 
Current KM68V2000LI-L CS22Vecc-2.0V or CS2S0.2V Low Low Power 
(CMOS) Other inpts=0~Vcc 
KM68U2000L-L Low Low Power 
KM68U2000LI-L 


Low Low Power 
* 1) Commercial Product : Ta=0 to 70°C, Vec=3.3£0.3V (68V2000 Family), Vec=3.0+0.3V (68U2000 Family) 
2) Industrial Product : Ta=-40 to 85C, Voo=3.3+0.3V (68V2000! Family), Veo=3.0+0.3V (68U2000! Family) 
* Ta=25CT 


é 


A.C CHARACTERISTICS 


TEST CONDITIONS (1.Test Load and Test Input/Output Reference)* 


CL* 
Output load (See right) cLeaeee teal 4 


* See DC Operating conditions * Including scope and jig capacitance 


ax : 
ELECTRONICS 


ry 


Preliminary 
KM68V 2000, KM68U2000 Family CMOS SRAM 


TEST CONDITIONS (2. Temperature and Vcc Conditions) 


| KMeav2000ni. | ao-ascc =| av t03 | ovens | Industrial 
| KMesuz000Ll-L | ao~asc | govt os | astvtoons | industrial | 


* The parameters are measured with 30pF test load. 


PARAMETER LIST FOR EACH SPEED BIN 


100 


Read Read cycle time 
Address access time | ta | - 
Chip select to output | tco | - | 


foe] 
a 
= 
oO 


= 
16] 


Output hold from address change | ton =| 10 | 
Write cycle time twc 
Chip select to end of write 

Write 


~ x — 
Oo Oo a 


[oe] —s 


NX 
Oo 


Address set-up time | tas | 0 | 
Write recovery time | wr | 0 | 
Write to output high-Z tWHZ 0 | 


Data hold from write time | ton =| 0 
End write to output low-Z 


Ww 

a 
w 
So 


N N | N Oy Ni nN 
Nn a; ay;yo!]o 
NN 
a; 
= 
(=) 
oO 


ELECTRONICS 


Preliminary 
KM68V2000, KM68U2000 Family CMOS SRAM 


DATA RETENTION CHARACTERISTICS 


Vcc for data retention 


KM68V2000L-L 
Data retention current 


KM68V2000LI-L 


KM68U2000L-L 

KM68U2000LI-L . 

Data retention set-up time tSDR See data retention 
[Recoverytime | ROR for 


* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 
** Ta=25C 
*** CS1 = Vec-0.2V, CS2=Vcc-0.2V(CS1 controlled) or CS2<0.2V(CSz controlled) 


Vcc=3.0V 
CS1=Vee-0.2V 


DATA RETENTION WAVE FORM 


1) CS1 controlled 
Data Retention Mode 


Vec 


BB setae ae I eat IN ar lg i AE oN to ne eee eh Ns Se Se eens 


CS1 = Vec - 0.2V 


2) CS2 controlled 


Data Retention Mode 


Vec 


SORT". sx esac oeee hale tee Se i ee al Se SG 


CS2 


CS2<0.2V 
0.4V BPs ats Siem eerie nmr oP Nae ee ee 


*3.0V for KM68V2000 family, 2.7V KM68U2000 family 


ELECTRONICS 


| Be eae. Preliminary 
KM68V2000, KM68U2000 Family MOS SRAM 
TIMMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 
(CS=6E=vi, WE=Vvin) 


TIMING WAVEFORM OF READ CYCLE(2) (WE=viny 


RC 
Address . . 
F —TOH 


shiz fo 


High-Z 


NOTES (READ CYCLE) 
1.tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit conditions not refer 0 outp i 
iven temperature and voltage condition, tHZ(max.) is less than tLZ(min.) both for a given device and from device to device interconnection 
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| Preliminary 
KM68V 2000, KM68U2000 Family CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(1) (WE Controlled) 


| | ; 


twuz 
tow 
Data out Data Undefined 


TIMING WAVEFORM OF WRITE CYCLE(2) (CS: Controlled) 


. TE 


High-2 — A DAR $a ia High -Z 
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| Preliminary 
KM68V2000, KM68U2000 Family . CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(3) (CS: Controlled) 


AS(3) 


twrca) 


twe(i) 


hciten Gurls ss ig a High 


dart Maeidies ire 
tla a low CS1, a high C. w WE. A begin st transition amo ng CS | gree s low, CS2 goin ing high ani 
"We oo ng ‘te onal at the earliest tra nsition amo a ae pie aifhich: CS: tel cia ma WE oo ation. {WP is measured from the begining o Hees 


picweae es ‘om the CS1 + going low or ae 2 goin: dshipctian vi end of write. 

2 AS nner d from the address valid to the — ning of wr 

+ valenes deibe ‘om the end of write to the address change is applied in awrite ends as CS1 or WE going high tVWR(2) applied in case a write 
08s apie ‘0 low 


FUNCTIONAL DESCRIPTION 


r 


Output Disable 


* X means don't care (Must be in high or low states) 


ea” ~ 
ELECTRONICS “A Fi 


KM68V4000A, KM68U4000A Family =. CMOS SRAM 
512Kx8 bit Low Power and Low Voltage CMOS Static RAM 


FEATURES GENERAL DESCRIPTION 

» Process Technology : 0.44 CMOS The KM68V4000A and KM68U4000A family are fabricated by 

e Organization : 512Kx8 SAMSUNG's advanced CMOS process technology. The family 

« Power Supply Voltage can support various operating temperature ranges and have 
KM68V4000A Family : 3.3 + 0.3V various package types for user flexibility of system design. The 
KM68U4000A Family : 3.0 + 0.3V family also support low data retention voltage for battery back- 

+ Low Data Retention Voltage : 2V(Min) up operation with low data retention current. 


Three state output and TTL Compatible 
Package Type : JEDEC Standard 
32-SOP, 32-TSOP(II)-Forward/Reverse 


PRODUCT FAMILY 


Range (ns) 


KM68V4000AL Veet 3.0~3.6V | 70*/85%/100 | 50/15uA 
KM68V4000AL-L 


32-TSOP(II)-R/F 
KM68U4000AL ee 2.7~3.3V | 70*/85*/100 30/10 “A 
KM68U4000ALI-L ( ) 
KM68U4000ALI induietia 
KM68U4000ALI-L (-40~85°C 2.7~3.3V 70*/85*/100 30/15 “A 
* The parameter is measured with 30pF test load. 


PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM 


C) 
KM68V4000ALI inductiial 
LM68V4000ALI-L (-40-85°0) 3.0~3.6V | 70*/85*/100 50/20 uA Aaseias 
50mA 7 
C) 


A2~A7,A12, 
A14,A16,A18 


32-SOP Alara ’ 
32-TSOP(II) aw E28 cReteey, ‘Ha 
(Forward) oe ( 


Ao,A1,A8~11, 
A13,A15,A17 


1/0 Buffer 


lame function 


[Power 
| OE [outputenabie input} | 


Name _ 


$5555 Ae rra?ez F 
Pir Pe PIP 
& a} 
a 
LILIDIWILIVULILITILILILILIVI 
PS 2a? 2 22 2S Se SSS 
al 
4 Jepooeq-K 
al 
m 
o1607] joUOD 
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ELECTRONICS 


KM68V4000A, KM68U4000A Family 


PRODUCT LIST & ORDERING INFORMATION 


PRODUCT LIST 


KM68V4000ALT-7 
KM68V4000ALT-7L 
KM68V4000ALT-8 
KM68V4000ALT-8L 
KM68V4000ALT-10 
KM68V4000ALT-10L 


KM68V4000ALT-7L 
KM68V4000ALT-8L 
KM68V4000ALT-10L 
KM68V4000ALR-7L 
KM68V4000ALR-8L 
KM68V4000ALR-10L 


KM68U4000ALG-7 
KM68U4000ALG-7L 
KM68U4000ALG-8 
KM68U4000ALG-8L 
KM68U4000ALG-10 
KM68U4000ALG-10L 


KM68U4000ALT-7L 
KM68U4000ALT-8L. 
KM68U4000ALT-10L 
KM68U4000ALR-7L 
KM68U4000ALR-8L 
KM68U4000ALR-10L 


ORDERING INFORMATION 
8 


32-SOP, 70ns, 3.3V,L 
32-SOP, 70ns, 3.3V,LL 
32-SOP, 85ns, 3.3V,L 
32-SOP, 85ns, 3.3V,LL 
32-SOP, 100ns, 3.3V,L 
32-SOP, 100ns, 3.3V,LL 


32-TSOP(II)F, 7Ons, 3.3V,LL 
32-TSOP(II)F, 85ns, 3.3V,LL 
32-TSOP(II)DF, 100ns, 3.3V,LL 
32-TSOP(II)R, 70ns, 3.3V,LL 
32-TSOP(IDR, 85ns, 3.3V,LL 
32-TSOP(IIR, 100ns, 3.3V,LL 


32-SOP, 70ns, 3.0V,L 
32-SOP, 7Ons, 3.0V,LL 
32-SOP, 85ns, 3.0V,L 
32-SOP, 85ns, 3.0V,LL 
32-SOP, 100ns, 3.0V,L 
32-SOP, 100ns, 3.0V,LL 


32-TSOP(II)F, 70ns, 3.0V,LL 
32-TSOP(II)F, 85ns, 3.0V,LL 
32-TSOP(II)F, 100ns, 3.0V,LL 
32-TSOP(II)R, 7Ons, 3.0V,LL 
32-TSOP(II)R, 85ns, 3.0V,LL’ 
32-TSOP(IDR, 100ns, 3.0V,LL 


KM68V4000ALG-7 
KM68V4000ALG-7L 
KM68V4000ALG-8 
KM68V4000ALG-8L 
KM68V4000ALG-10 
KM68V4000ALG-10L 


KM68V4000ALT-7L 
KM68V4000ALT-8L 
KM68V4000ALT-10L 
KM68V4000ALR-7L 
KM68V4000ALR-8L 
KM68V4000ALR-10L 


KM68U4000ALGI-7 
KM68U4000ALGI-7L 
KM68U4000ALGI-8 
KM68U4000ALGI-8L 
KM68U4000ALGI-10 
KM68U4000ALGI-10L 


KM68U4000ALTI-7L 
KM68U4000ALTI-8L 
KM68U4000ALTI-10L 
KM68U4000ALRI-7L 
KM68U4000ALRI-8L 
KM68U4000ALRI-10L 


CMOS SRAM 


32-SOP, 7Ons, 3.3V,L 
32-SOP, 70ns, 3.3V,LL 
32-SOP, 85ns, 3.3V,L 
32-SOP, 85ns, 3.3V,LL 
32-SOP, 100ns, 3.3V,L 
32-SOP, 100ns, 3.3V,LL 


32-TSOP(II)F, 70ns, 3.3V,LL 
32-TSOP(II)F, 85ns, 3.3V,LL 
32-TSOP(II)F, 100ns, 3:3V,LL 
32-TSOP(II)R, 70ns, 3.3V,LL 


-32-TSOP(II)R, 85ns, 3.3V,LL 


32-TSOP(II)R, 100ns, 3.3V,LL 


32-SOP, 70ns, 3.0V,L 
32-SOP, 70ns, 3.0V,LL 
32-SOP, 85ns, 3.0V,L 
-32-SOP, 85ns, 3.0V,LL 
32-SOP, 100ns, 3.0V,L 
32-SOP, 100ns, 3.0V,LL 


_32-TSOP(II)F, 70ns, 3.0V,LL 


32-TSOP(II)F, 85ns, 3.0V,LL 
32-TSOP(II)F, 100ns, 3.0V,LL 
32-TSOP(IIR, 70ns, 3.0V,LL 
32-TSOP(II)R, 85ns, 3.0V,LL 
32-TSOP(II)R, 100ns, 3.0V,LL 


L L-Low Low Power, Blank-Low Power or High Power 


Access Time : 7=70ns, 8=85ns, 10=100ns 

Operating temperature : Blank=Commercial, |=Industrial 
Package Type ; G-SOP, T=TSOP Forward, R=TSOP Reverse 
L-Low Power, or Low Low Power, Blank-High Power 


Die Version : A=2nd generation 
Density : 4000=4Mbit 

Blank=5V, V=3.0~3.6V, U=2.7~3.3V 
Organization : 8=x8 

SEC Standard SRAM 


moans "ELECTRONICS ee a ae 


KM68V4000A, KM68U4000A Family 
ABSOLUTE MAXIMUM RATINGS: 


CMOS SRAM 


Votage on any pinvelatvewovee | vnvo | -ostovecwas | v | 
votage on vec nny latvow ve vee | aaeae [vp 
[PowerDwspeton dT mm |r Cw 
2 ees 

Cc 


TA 0 to 70 KM68V4000AL/L-L 
KM68U4000ALU/L-L 

-40 to 85 KM68V4000ALI/LI-L 
KM68U4000ALI/LI-L 


Soldering temperature and time 260°C, 10sec (Lead Only) SS ae aa 


* Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 


= 


Operating Temperature 


RECOMMENDED DC OPERATING CONDITIONS: 


.  _KM68V4000A Family 3.0 
KM68U4000A Family : 


All Famit 


KM68V4000A Family 2.2 
KM68U4000A Family 2.2 


KM68V4000A Family 
KM68U4000A Family 


* 4) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C , unless otherwise specified 

** Ta=25C 

*** Vit(min)=-3.0V for = 30ns pulse width 


CAPACITANCE* (f=1MHz, Ta=25°C) 


Input/Output capacitance Cto 


* Capacitance is sampled, not 100% tested. 


ELECTRONICS 


KM68V4000A, KM68U4000A Family oe CMOS SRAM 
DC AND OPERATING CHARACTERISTICS 


Input leakage current Iu VIN=Vss to Vcc 
Output leakage current CS=Vin or VIL, Vio=Vss to Vec 


Operating power supply current Icc CS=ViL, VIN=VIH or Vit, Lio=OmA 


Cycle time=1 4s 100% duty, llo=OmA 


CS<0.2V, ViL<0.2V, VIH=Vec-0.2V 
Average operatingcurrent 


Min cycle, 100% duty 
CS=VIL, Lio=OmA, VIN=VIH or VIL 


Output low voltage VoL lOL=2.1mA 
Output high voltage VOH loH=-1.0mA 


Standby Current(TTL) | isa | CS=VIH 


Low Power 
Low Low Power 


KM68V4000AL 
KM68V4000AL-L 
KM68V4000ALI 

Standby | KM68V4000ALI-L 

Current 

(CMOS) KM68U4000AL 
KM68U4000AL-L 
KM68U4000ALI 
KM68U4000ALI-L 

* 4) Commercial Product : Ta=0 to 70°C, Vec=3.3£0.3V (68V4000A Family), Vec=3.0+0.3V (68U4000A Family) 


2) Industrial Product : Ta=-40 to 85°C, Vec=3.3+0.3V (68V4000A! Family), Vec=3.0+0.3V (68U4000AI Family) 
* Ta=25T 


Low Power 


— Low Low Power 
CS=2Vcc-0.2V, Others=0~Vcc 


Low Power 
Low Low Power 


Low Power 
Low Low Power 


A.C CHARACTERISTICS 


CL* 
Output load (See right) CL=100pF+1TTL J 
**CL=30pF+1TTL 


* See DC Operating conditions * Including scope and jig capacitance 
** KM68V4000A-7/KM68V4000A-8 Family, KM68U4000A-7/KM68U4000A-8 Family 


! 


LECTRONICS 


KM68V4000A, KM68U4000A Family es CMOS SRAM 


TEST CONDITIONS (2. Temperature and Vcc Conditions) 


Product Famil Comment : 
KM68V4000AL/L-L 0~70C 3.3V+£0.3 70*/85*/100ns Commercial 
KM68V4000ALI/LI-L -40~85C 3.3V+0.3 70*/85*/100ns Industrial 
KM68U4000AL/L-L 0~70C 2.7V+0.3 70*/85*/100ns Commercial 
KM68U4000AL/LII-L -40~85C 2.7V+£0.3 70*/85*/100ns Industrial 


* All the parameters are measured with 30pF test load 


smperatu Power Supply(Vcc} Spee 


PARAMETER LIST FOR EACH SPEED BIN 


Read Read cycle time 
Chip select to output | 85 | 


Cc 


co 

a 
= 
oS 
oO 


R 
O 
[ouptenatetovaidoant | toe | - |} - | | -| 
cipeceattoiowz out +f uz | | - [| - | «| 
Fouptenatiowtonzout | toz |= |-[s|-|s 
chip date onion ouma | tw | 0 | a | o | a | 0 | 
Fount deaietonohZoupe | tone | 0 | a | 0 | a | 0 | a 
Fouut hott adds change | tow | 10 | - | 0 | - | 5 | 
[chipeseatioandotwie —~| tow | 0 | - | mo | 
wie Taesresesetuntine ——~Si«dt ws fo | 
Adress vaio endotwnto | _tww | oo | - 
‘witepusewian Sita | os | 
wits recovewene ———SS=dY tw | | 
Witte aapunanZ iY we | 0 | a 
‘Data townte me overap | tow | 20 | - | 28 
[Data toatomvtesine | tom |e |-|o]|- | 0 | 
endwte wouutow2 +t tow | s | - ps] - | 3] 


* The parameter is measured with 30pF test load. 
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SAMSUNG ~ 


ELECTRONICS 


KM68V4000A, KM68U4000A Family | CMOS SRAM 


DATA RETENTION CHARACTERISTICS 


Vcc for data retention [VR = atts CS=Vcc-2.0V 


Data retention current - KM68V4000AL/L-L Vcc=3.0V me 


CS2Vec-0.2V te 
L-Ver 
L-Ver 


L-Ver 
KM68U4000ALI/LI-L 


Data retention set-up time ftspR See data retention 


* 1) Commercial Product : Ta=0 to 70, unless otherwise specified 
2) industrial Product : Ta=-40 to 85°C, unless otherwise specified 
™ Ta=25°C 


DATA RETENTION TIMING DIAGRAM 


Data Retention Mode 


Vec 


45V 2 -- = - ----------]-----+}-----------------------f-----f------------ 


Q2Vo 0 te es i NN a ee ee ee ee re ee, Cp is en NS Se Be See 


VOR OF Pere SSF ES SSS Sp eer eae SS Se eS 


CSs1 
GND 


FUNCTIONAL DESCRIPTION 


lec 


Icc 


*X means don't care (Must be in low or high state) 


168 


ELECTRONICS 


KM68V4000A, KM68U4000A Family | 36)" CMOS SRAM © 


TIMMING DIAGRAMS 


TIMING weveOeM OF READ CYCLE(1) (Address Controlled) 
( CS=OE=VIL, WE=ViIH) 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vix) 


tre 
OH 


{Aa 


Data out 


High-Z 


NOTES (READ CYCLE) 
1. tHZ and tOHZ are defined a 


s the time at which the outputs achieve the open circuit conditions and (3) 
and voltage condition, tHZ(max.) is less than tLZ(min.) both for a given device and from device to device. 


SSS a a aa IT a LT FT RE FN EET OE I, 


ELECTRONICS 


KM68V4000A, KM68U4000A Family CMOS SRAM _. 


TIMING WAVEFORM OF WRITE CYCLE(1) (We Controlled) 


— (Fo) 


twre) 


twec1) 


tou 


. Data out 


NOTES (WRITE CYCLE) 
1. Awrite occurs during the overlap(tWP) of a low CS and low WE. A write begins at the latest transition amo 
i sition a CS going high and WE going hi ul innin 
i write. 


ng CS g 
t the earlie jong high, tWP is measured of write t 
tcw is mea cs 
tAS is mea SS ite. 
tw is mea wr je. {WR applied en CS or WE goi 
a I a EN ee eT ee 
PSAMsUN ig “ 


ELECTRONICS 


Preliminary 


KM68V4000B, KM68U4000B Family =" CMOS SRAM 


512Kx8 bit Low Power and Low Voltage CMOS Static RAM 


FEATURES 


Process Technology : 0.44m CMOS 

Organization : 512Kx8 

Power Supply Voltage 

KM68V4000B Family : 3.3 + 0.3V 

KM68U4000B Family : 3.0 + 0.3V 

Low Data Retention Voltage : 2V(Min) 

Three state output and TTL Compatible 

Package Type : JEDEC Standard 32-SOP, 
32-TSOP(Il)-Forward/Reverse 


PRODUCT FAMILY 


Veco. 
Range: 


KM68V4000BL 
KM68V4000BL-L 
KM68V4000BLI 
LM68V4000BLI-L 


KM68U4000BL 
KM68U4000BLI-L 
KM68U40008LI 
KM68U4000BLI-L 


PIN DESCRIPTION 


32-TSOP(II) 


32-SOP 
(Reverse) 


* 32-TSOP(II) * 
(Forward) 


Na unctio Name | 
| WE [Write Enable input | vss [Ground 
| SE _[outputenable input} S| 


GENERAL DESCRIPTION 


The KM68V4000B and KM68U40008B family are fabricated by 
SAMSUNG's advanced CMOS process technology. The family 
can support various operating temperature ranges and have 
various package types for user flexibility of system design. The 
family also support low data retention voltage for battery back- 
up operation with low data retention current. 


Commercial ine’ 

(0~70) 3.0~3.6V + 70*/85*/100 50/15 yA 

industrial ‘ 

(-40~85 ‘C) 3.0~3.6V 5*/100 50/20uA 

50mA 

Commercial 70*/85*/100 

(0~70) ‘i oe ener pies 

Industria 85*/100 
(-40~85 °C) 2.7~3.3V 


32-SOP 
32-TSOP(II)-R/F 


30/20uA 


FUNCTIONAL BLOCK DIAGRAM 


A2~A7,A12, 
A14,A16,A18 


Ao,A1,A8~11, 
A13,A15,A17 


\/O Buffer 


WE, OE 


21607 josyu0D 


Cs, 


ELECTRONICS 
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| Preliminary 
_ KM68V4000B, KM68U4000B Family ; CMOS SRAM 


PRODUCT LIST & ORDERING INFORMATION 


PRODUCT LIST 


KM68V4000BLT-7 


KM68V4000BLT-7L 
KM68V4000BLT-8 
KM68V4000BLT-8L 
KM68V4000BLT-10 
KM68V4000BLT-10L 


KM68V4000BLT-7L 
KM68V4000BLT-8L 
KM68V4000BLT-10L 
KM68V4000BLR-7L 
KM68V4000BLR-8L 
KM68V4000BLR-10L 


KM68U4000BLG-7 
KM68U4000BLG-7L 
KM68U4000BLG-8 
KM68U4000BLG-8L 
KM68U4000BLG-10 
KM68U4000BLG-10L 


KM68U4000BLT-7L 
KM68U4000BLT-8L 
KM68U4000BLT-10L 
KM68U4000BLR-7L 
KM68U4000BLR-8L 
KM68U4000BLR-10L 


ORDERING INFORMATION 
KM6 8 X 


32-SOP, 70ns, 3.3V,L 


32-SOP, 70ns, 3.3V,LL 
32-SOP, 85ns, 3.3V,L 
32-SOP, 85ns, 3.3V,LL 
32-SOP, 100ns, 3.3V,L 
32-SOP, 100ns, 3.3V,LL 


32-TSOP(II)F, 70ns, 3.3V,LL 
32-TSOP(INF, 85ns, 3.3V,LL 
32-TSOP(II)F, 100ns, 3.3V,LL 
32-TSOP(II)R, 70ns, 3.3V,LL 
32-TSOP(II)R, 85ns, 3.3V,LL 
32-TSOP(II)R, 100ns, 3.3V,LL 


32-SOP, 7Ons, 3.0V,L 
32-SOP, 70ns, 3.0V,LL 
32-SOP, 85ns, 3.0V,L 
32-SOP, 85ns, 3.0V,LL 
32-SOP, 100ns, 3.0V,L 
32-SOP, 100ns, 3.0V,LL 


32-TSOP(II)F, 70ns, 3.0V,LL 
32-TSOP(II)F, 85ns, 3.0V,LL 
32-TSOP(II)F, 100ns, 3.0V,LL 
32-TSOP(II)R, 70ns, 3.0V,LL 
32-TSOP(I)R, 85ns, 3.0V,LL 
32-TSOP(II)R, 100ns, 3.0V,LL 


KM68V4000BLGI-8 


KM68V4000BLGI-8L 
KM68V4000BLGI-10 
KM68V4000BLGI-10L 


KM68V4000BLTI-8 
KM68V4000BLTI-8L 
KM68V4000BLRI-10 
KM68V4000BLRI-10L 


KM68U4000BLGI-8 
KM68U4000BLGI-8L 
KM68U4000BLGI-10 
KM68U4000BLGI-10L 


KM68U4000BLTI-8 
KM68U4000BLTI-8L 
KM68U4000BLRI-10 
KM68U4000BLRI-10L 


32-SOP, 85ns, 3.3V,LL 
32-SOP, 100ns, 3.3V,L 
32-SOP, 100ns, 3.3V,LL 


32-TSOPI(II)F, 85ns, 3.3V,LL 
32-TSOP(II)F, 100ns, 3.3V,LL 
32-TSOP(IIR, 85ns, 3.3V,LL 
32-TSOP(IDR, 100ns, 3.3V,LL 


32-SOP, 85ns, 3.0V,L 
32-SOP, 85ns, 3.0V,LL 
32-SOP, 100ns, 3.0V,L 
32-SOP, 100ns, 3.0V,LL 


32-TSOP(IIF, 85ns, 3.0V,LL 
32-TSOP(II)F, 100ns, 3.0V,LL 
32-TSOP(IR, 85ns, 3.0V,LL 
32-TSOP(II)R, 100ns, 3.0V,LL 


L L-Low Low Power, Blank-Low Power or High Power 


Access Time : 7=70ns, 8=85ns, 10=100ns 


Operating temperature : !=Industrial, Blank=Commercial 


Package Type : G-SOP, T=TSOP Forward, R=TSOP Reverse 
L-Low Power, or Low Low Power, Blank-High Power 

Die Version : B=3nd generation 

Density : 4000=4Mbit 

Blank=5V, V=3.0~3.6V, U=2.7~3.3V 

Organization : 8=x8 

SEC Standard SRAM 


ELECTRONICS 


Preliminary 
CMOS SRAM 


KM68V4000BL/L-L 
KM68U4000BL/L-L 


KM68V4000BLI/LI-L 
KM68U4000BLI/LI-L 


* Stresses greater than those fisted under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional operation of 
the device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions 


for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS* 
Ki 


Supply voltage M68V4000B Family 3.3 
KM68U4000B Family 2.7 3.0 3.3 


All Family poo | lo 
Input high voltage VIH KM68V4000B Family 2.2 Vec+0.3 
KM68U4000B Family 2.2 Vec+0.3 

Input low voltage KM68V4000B Family 0.3%" re 


KM68U4000B Family 
* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 
™* Ta=25T 
*** Vit(min)=-3.0V for < 30ns pulse width 


CAPACITANCE® (f=1MHz, TA=25°C) 


Input capacitance 
Input/Output capacitance 


* Capacitance is sampled not 100% tested 


ELECTRONICS 


Preliminary 
KM68V4000B, KM68U4000B Famil = CMOS SRAM 


DC AND OPERATING CHARACTERISTICS 


Input leakage current VIN=Vss e Ves 
Output leakage current CS=VIH or Vit, Vio=Vss to Vec 


Operating power supply current CS=ViL, VIN=VIH or VIL, Read 
lto=OmA Write 

es Cycle time=1 4s 100%duty Read 
CS<0.2V, Vit<0.2V, Write 


Min cycle, 100%duty, lio=OmA, CS=Vi, VINEVIH or Vit 
lOL=2.1mA 
1OH=-1.0mMA 


1 


Average operating current 


Output low voltage 
Output high voltage 
Standby Current(TTL) 


eal 

| vou _| 

| tse | ts 

aw 
KM68V4000BL-L 


Low Power 
Low Low Power 


Low Power 


KM68V4000BLI 
KM68V4000BLI-L 


Standby pan Low Low Power 
Current CS2 Vec-0.2V, Others=0~Vcc 
(CMOS) Low Power 


Low Low Power 


KM68U4000BL 
KM68U4000BL-L 
KM68U4000BLI 
KM68U4000BLI-L 


Low Power 


Nwlawolnualaas!o Olaln |] = =i |. 
SOl/ao;co{(adla pILOLoO{,o (=) 


Ne) a 


Low Low Power A 

* 1) Commercial Product : Ta=0 to 70°C, Vec=3.3£0.3V (68V4000B Family), Vec=3.0+0.3V (68U4000B Family) 

2) Industrial Product : Ta=-40 to 85°C, Vec=3.30.3V (68V4000BI Family), Vcec=3.0+0.3V (68U4000BI Family) 
* Ta=25°C 
A.C CHARACTERISTICS 
TEST CONDITIONS (1.Test Load and Test Input/Output Reference)* 

Input puso evel 0. 4 to 2 2V ae 

es ead Ge 
CL=100pF+1TTL 
* See DC Operating conditions * Including scope and jig capacitance 
174 
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ELECTRONICS 


Preliminary 


KM68V4000B, KM68U4000B Family = CMOS SRAM 


TEST CONDITIONS (2. Temperature and Vcc Conditions) 


Power Supply(Vce) 


KM68V4000BL/L-L 3.3V £03 70*/85*/100ns Commercial 
KM68V4000BLI/LI-L -40~85 °C 3.3V £ 0.3 85*/100ns Industrial 


KM68U4000BL/L-L 0~70C 3.0V £ 0.3 70*/85*/100ns Commercial 
KM68U4000BLI/LI-L -40~85 3.0V + 0.3 85*/100ns industrial 


* All the parameters are measured with 30pF test load 


PARAMETER LIST FOR EACH SPEED BIN 


Read | Read cycle time 

Address access time | taf - | 
Output enable to valid output Y  fOE— es | 35 
25 


= 
oO 


— —> 
oO © oO 


an 
— 
Oo 
Oo 


~“ 
oO 
or 


_ —_ 


85 


— 
[=] 
oO 


eee eee 
FouputenabietolowZoupn «| _twoz | s | - | 
FchipaesbietonignhZoume «| | 0 | 25 | 
FOuputdsebewo rien Zoupe | tone _| 0 | 25 | 
ouput hols tom adress change | ton | 10 | - | 
wits [witeoeetme | tw | 70 | 
[Chipstectioendofwie «tow | a0 | - | 70 
rAddesssetuptme ids | _ 
— 
Write recovery time | wr | o | 
Write to output high-Z | twuz | 0 | 25 
[Datatowtetmeoveien ——+| tw | 0 | - | 2 
Datahaigromwrieine | ton | 0 | - | 0 | 
FEndwitetoouptionz _—+(| tow | s | - | 5 | 


* All the parameters are measured with 30pF test load 
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ELECTRONICS 


mane Preliminary 
KM68V4000B, KM68U4000B Famil 7 CMOS SRAM 


DATA RETENTION CHARACTERISTICS 


KM68V4000BL/L-L 


L-Ver 
LL-Ver 
KM68V4000BLI/LI-L Evel 
Vec=3.0V LL-Ver 
Data retention current , 


CS=Vec-0.2V | | Ver 
KM68U4000BL/L-L ‘Nar 
KM68U4000BLI/LI-L fae 
Data retention set-up time See data retention 


* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 
** Ta=25 


DATA RETENTION TIMING DIAGRAM 


Data Retention Mode 


Veco 


4.5V Sr at Pe ae Pe 3D ee ys ie eS Reed ey vee ag heen pein yg edo PO en eee ee 


220 +e ----------f- ----\ -)--------------------f-f--- -\------------ 


VBR 0 6 SERS IE SP eS SS Pr SAS SS Sr eee 


orsy 
GND 


*X means don't care (Must be in low or high state) 
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ELECTRONICS 


| | Preliminary 
KM68V4000B, KM68U4000B Family CMOS SRAM 
TIMMING DIAGRAMS | 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 


( CS=OE=VIL, WE=ViIh) 


TIMING WAVEFORM OF READ CYCLE(2) (WE=Vix) 


jz 


+———__ toe 


High-Z 


as the time at which the outputs achieve the open circuit conditions an 
e and voltage condition, tHZ(max.) is less than tLZ(min.) both for a given device and from device to device 


es eee eee 
PSimsunid | - 


ELECTRONICS 


Preliminary 
KM68V4000B, KM68U4000B Family se oe CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(1) (WE Controlled) 


twe 


f 


tow tox —> 


Do eee i 


ELECTRONICS 


. Preliminary 
KM68V4000BZ, KM68U4000BZ Family | CMOS SRAM 


512Kx8 bit Low Power and Low Voltage CMOS SRAM 
with 48-CSP(Chip Size Package) 


FEATURES GENERAL DESCRIPTION 

« Process Technology : 0.44m CMOS The KM68V4000BZ and KM68U4000BZ family are fabricated 

+ Organization : 512Kx8 by SAMSUNG's advanced Full CMOS process technology. The 

- Power Supply Voltage family can support various operating temperature ranges and 
KM68V4000BZ Family : 3.3V+0.3V has very samil from factor with 0.75 ball pitch and 6 x 8 ball 
KM68U4000BZ Family : 3.0V+0.3V array. The family also support low data retention voltage for bat- 

« Low Data Retention Voltage : 2V(Min) tery back-up operation with low data retention current. 


Three state output and TTL Compatible 
Package Type : 48-CSP with 0.75mm ball pitch 


° 


e 


PRODUCT FAMILY 


(ns) ae 8 


(6x8 ball area 
with 0.75mm 
ball pitch) 


KM68U4000BLI-L (-40~85'C) 2.7~3.3V 70mA(Max) 


* The parameter is measured with 30pF test load. 


KM68V4000BLZ-L | Commercial 70mA(Max) 15 uA 
KM68U4000BLz-L | (0~70°C) 2.7~3.3V 70mA(Max) (max) 


48-CSP PIN TOP VIEW _ FUNCTIONAL BLOCK DIAGRAM 


Cell 
) | Array 


Y-Decorder 


X-Decorder 


Ao, A1, A8~11, 
A13, A15, A17 


t 


Control 
Logic 


1/01~8 


1/O Buffer 


zonmooow > 


* See last fe kage di ion. So ee ee Sa ee cies pies oe CO ESE REE 
ee last page for package dimension | Name | Function’ ©. | Name |Function © = = 


Write Enable Input | Vss 


Chip Select Input | {/01~I/Os | Data Inputs/Outputs 


Address Inputs 
Ves 
DE __loutputenabieimput | | 


a” a : 


ELECTRONICS 


Preliminary 
CMOS SRAM 


KM68V4000BZ, KM68U4000BZ Family 


PACKAGE DIMENSIONS (Units : mm) 


Ball #A1 


0.55/Typ. 


Detail A 


0.25/Typ. 


‘| 0.32/Typ. 


4 Elastomer 


0.3/Typ. 


\ . 
SRAM Die 


Elastomer 


Notes, 
1. Bump counts : 48(8row x 6row) 
2. Bump pitch : (x,y)=(0:75 x 0.75)(typ.) 
3. All tolerence are +/-0.050 unless 
otherwise specified. 
4. Typ: Typical 
5. Y is copianarity : 0.08(max) 
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" ELECTRONICS 


KM616V4000B, KM616U4000B Family CMOS SRAM 
256Kx16 bit Low Power and Low Voltage CMOS Static RAM 


FEATURES GENERAL DESCRIPTION 

« Process Technology : 0.44m CMOS The KM616V4000B and KM616U4000B family are fabricated 

» Organization : 256K x16 by SAMSUNG's advanced CMOS process technology. The fam- 

« Power Supply Voltage ily can support various operating temperature ranges and have 
KM68V4000B Family : 3.3 + 0.3V various package types for user flexibility of system design. The 
KM68U4000B Family : 3.0 + 0.3V family also support low data retention voltage for battery back- 

« Low Data Retention Voltage : 2V(Min) up operation with low data retention current. 


Three state output and TTL Compatible 
Package Type : JEDEC Standard 
44-TSOP(II)-Forward/Reverse 


PRODUCT FAMILY 


Commercial(0~7 C ) 3.0~3.6V 70*/85*/100 15 HA 
Industrial(-40~85°C) | 3.0~3.6v | 70*85*/100 


KM616U4000BL- Commercial(0~7'C) | 2.7~3.3V | 70*/85*/100 


KM616U4000BLI-L | Industrial(-40~85°C) | 2.7~3.3v | 70*/85*/100 


“The parameter is measured with 30pF test load. 


44-TSOP(II)-R/F 


PINDESCRIPTION ’ FUNCTIONAL BLOCK DIAGRAM 


Sqyrreee 


$ 


10 35 
44-TSOPiII) 


Forward 


A10~A17 


1/01~16 


91607 joU0D 


1/O Buffer 


CS, WE, OE, UB, LB 


Output Enable Input 
Data Input/Output 


1/O1~1/016 
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ELECTRONICS 


KM616V4000B, KM616U4000B Family 


PRODUCT LIST & ORDERING INFORMATION 


PRODUCT LIST 


KM616V4000BLT-7L 
KM616V4000BLT-8L 
KM616V4000BLT-10L 
KM616V4000BLR-7L 
KM616V4000BLR-8L 


KM616V4000BLR-10L 


KM616U4000BLT-7L 
KM616U4000BLT-8L 
KM616U4000BLT-10L 
KM616U4000BLR-7L 
KM616U4000BLR-8L 
KM616U4000BLR-10L 


ORDERING INFORMATION 


6 X 4000 f * 5 1 
L-Low Low Power, Blank-Low Power or High Power 


Access Time : 7=70ns, 8=85ns, 10=100ns 


44-TSOP(INF, 70ns, 3.3V,LL 


44-TSOPI(II)F, 85ns, 3.3V,LL 
44-TSOP(II)F, 100ns, 3.3V,LL 
44-TSOP(II)R, 7Ons, 3.3V,LL 
44-TSOP(II)R, 85ns, 3.3V,LL 
44-TSOP(IR, 100ns, 3.3V,LL 


44-TSOP(II)F, 70ns, 3.0V,LL 
44-TSOP(II)F, 85ns, 3.0V,LL 
44-TSOP(II)F, 100ns, 3.0V,LL 
44-TSOP(II)R, 70ns, 3.0V,LL 
44-TSOP(II)R, 85ns, 3.0V,LL 
44-TSOP(II)R, 100ns, 3.0V,LL 


KM616V4000BLTI-7L 


KM616V4000BLTI-8L 
KM616V4000BLTI-10L 
KM616V4000BLRI-7L 
KM616V4000BLRI-8L 
KM616V4000BLRI-10L 


KM616U4000BLTI-7L 
KM616U4000BLTI-8L 
KM616U4000BLTI-10L 
KM616U4000BLRI-7L 
KM616U4000BLRI-8L 
KM616U4000BLRI-10L 


Die Version : B=3 ‘Td generation 


CMOS SRAM 


44-TSOP(II)F, 70ns, 3.3V,LL 
44-TSOP(II)F, 85ns, 3.3V,LL 
44-TSOP(II)F, 100ns, 3.3V,LL 
44-TSOP(II)R, 70ns, 3.3V,LL 


44-TSOP(II)R, 85ns, 3.3V,LL 


44-TSOP(H)R, 100ns, 3.3V,LL 


44-TSOP(IIF, 7Ons, 3.0V,LL 
44-TSOP(IIF, 85ns, 3.0V,LL 
44-TSOP(INF, 100ns, 3.0V,LL 
44-TSOP(II)R, 7Ons, 3.0V,LL 
44-TSOP(IDR, 85ns, 3.0V,LL 
44-TSOP(II)R, 100ns, 3.0V,LL 


Operating temperature : Blank=Commercial, |=Industrial 
Package Type : T=TSOP Forward, R=TSOP Reverse 


L-Low Power, LL-Low Low Power, Blank-High Power 


Density : 4000=4Mbit 
V=3.0~3.6V, U=2.7~3.3V 
Organization : 16=x16 
SEC Standard SRAM 


ELECTRONICS 


KM616V4000B, KM616U4000B Family CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


Voltage on any pin relative to Vss -0.5 to Vec+0.5 
Voltage on Vcc supply relative to Vss i -0.3 to 4.6 


; KM616V4000BL-L 
C 
7 oor? KM616U4000BL-L 
; KM616V4000BLI-L 
< Cc 
we? KM616U4000BLI-L 


Soldering temperature and time 260°C, 10sec (Lead Only) ewe nee ee 


Operating Temperature 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 


KM616V4000B Family 
KM616U4000B Family 


* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 

™* Ta=25C 

*** Vit(min)=-3.0V for < 30ns pulse width 


CAPACITANCE® (f=1MHz, Ta=25°C) 


| Symbol 


Input capacitance 


Input/Output capacitance 


* Capacitance is sampled not 100% tested 


PSnMsUN ad ™ 


ELECTRONICS 


KM616V4000B, KM616U4000B Family | a CMOS SRAM 
DC AND OPERATING CHARACTERISTICS 


Input leakage current Vit=Vss to Vcc 
Output leakage current CS=ViH or VIL 


: Read 
Operating power supply current 


CS=Vit, VIN=VIH or Vit, Vit=OmA 
Write 


ae Cycle time=1 us 100% duty Read 
Average operatingcurren CS<0.2V, VitS0.2V, Write 


Min cycle, 100% duty, Vic=OmA CS=Vit, ViL=VIH or ViL 


ILo 
Output low voltage 1oL=2.1mA 
Output high voltage loH=-1.0mA 22 
Standby Current(TTL) | tsa | CS=Vin 
KM616V4000BL-L = 


Standby | Km616V4000BLI-L = 

Current $2 Vec-0.2V, Others=0~Vcc Mande 

(CMOS) | KM616U4000BL-L 
KM616U4000BLI-L 


* 1) Commercial Product : Ta=0 to 70°C, Vec=3.3+0.3V (616V4000B Family), Vec=3.0+0.3V (616U4000B Family) 
2) Industrial Product : Ta=-40 to 85°C , Vec=3.3£0.3V (616V4000B! Family), Vcc=3.0 +0.3V (616U4000B) Family) 
 Ta=25 


A.C CHARACTERISTICS 


TEST CONDITIONS (1.Test Load and Test Input/Output Reference)* 


Input pulse level 0.4 to 2.2V C 
Input rise fall time 


input and output reference voltage 


= CL* 
Output load (See right) peels oO = 


* See DC Operating conditions 
* KM616V4000BL-7L/8L Family, KM616U4000BL-7L/8L Family * Including scope and jig capacitance 
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ELECTRONICS 


KM616V4000B, KM616U4000B Family _ CMOS SRAM 


TEST CONDITIONS (2. Temperature and Vcc Conditions) 


KM68V4000BL-L 0~70°C 
KM68V4000BLLI-L -40~85'C 
KM68U4000BL-L 0~70°C 
KM68U4000BLI-L -40~85'C 


* All the parameters are measured with 30pF test load. 


3.3V + 0.3 70*/85*/100ns Commercial 
3.3V + 0.3 70*/85*/100ns Industrial 
3.0V +03 70*/85*/100ns Commercial 
3.0V +03 70*/85*/100ns. Industrial 


PARAMETER LIST FOR EACH SPEED BIN 


Read Read cycle time : 
Address access time 
Chip. select to output 
Output enable to valid output 
Chip select to low-Z output 
Output enable to low-Z output 
Chip disable to high-Z output 
OE disable to high-Z output 
Output hold from address change 
CB, UB valid to data output . 


Write | UB, CB disable to high-Z output 
Write cycle time twc 
Chip select to end of write 
Address set-up time 
Address valid to end of write 
Write pulse width 
Write recovery time ! twr | oo | 


“| © 
o;a 


N Ww 
i>) a 


NI 
Oo 


Write to output high-Z twuz | o | 25 | 
Data to write time overlap 


Data hold from write time | tH | | 
End write to output low-Z tow Poet 


LB, UB valid to end of write tBW 


* All the parameters are measured with 30pF test load. 


ELECTRONICS 


KM616V4000B, KM616U4000B Family CMOS SRAM 


DATA RETENTION CHARACTERISTICS 


Se: ee 
ee ae so Er 
ee 


Data retention current 


| KM68U4000BLI-L 
Data retention set-up time tSDR See data retention 


* 4) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified : 
*Ta=25C ; 


DATA RETENTION WAVE FORM 


Data Retention Mode 


Vec 


3.0V esenaiagt has ae sities tse i pe Sel Noi eaten 


Qe 8 Be ale EE Se NM ol ne ae at ap Se ep PO ee a eh eats 


NOR. -- pS RS ee SS A a ee ee ey SN eS eS SS Se 


aS CS = Vec-0.2V | 
[RU iC aR a a a ar a al ee 


PSimsuncg . 


ELECTRONICS 


© (CS=OE=Vi_, WE=Vin, UB or and LB=VIL) 


KM616V4000B, KM616U4000B Family CMOS SRAM 


TIMMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controled) 


TIMING WAVEFORM OF READ CYCLE(2) (We=vin) 


Data out 


High-Z 


NOTES (READ CYCLE) 
1. tHZ and tOHZ are defined 
2. At any given tem 


ELECTRONICS 


KM616V4000B, KM616U4000B Family | CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(1) (WE Controlled) 


twe 
twRreo 


(WY; 
tas(3) Os 


- 


ton 


Data in Data Valid 
ra 


tox . 


tow 
Data in Data Valid — 


High-Z igh -2 
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ELECTRONICS 


KM616V4000B, KM616U4000B Family 3 | CMOS SRAM 


_ TIMING WAVEFORM OF WRITE CYCLE(3) (UB, [6 Controlled) 


5 scan : 
Hi areal Zz 


|__ Hoh | 


re (Must 


ELECTRONICS 


, Preliminary 
KM616V4000BZ, KM616U4000BZ Family — CMOS SRAM 


256Kx16bit Low Power and Low Voltage CMOS SRAM 
with 48-CSP(Chip Size Package) 


FEATURES . GENERAL DESCRIPTION 

« Process Technology : 0.44m CMOS The KM616V4000BZ and KM616U4000BZ family are fabri- 

« Organization :256Kx16 cated by SAMSUNG's advanced Full CMOS process technol- 

» Power Supply Voltage ogy. The family can support various operating temperature 
KM616V4000BZ Family : 3.3V +.0.3V ranges and has very samil from factor with 0.75 ball pitch and 6 
KM616U4000BZ Family : 3.0V + 0.3V x 8 ball array. he family also support low data retention voltage 

« Low Data Retention Voltage : 2V(Min) for battery back-up operation with low data retention current. 


Three state output and TTL Compatible 
Package Type : 48-CSP with 0.75 pitch 


PRODUCT FAMILY 


o-700 na _| oe oe 
ed 
(40-850) [ar-aav [100 ——+| atmo | 


* The parameter is measured with 30pF test load. 


48-CSP PIN TOP VIEW FUNCTIONAL BLOCK DIAGRAM 


ho 
5 £ 
€ S 
2 UG a 
a z 
3//o 2 
ft Q a |, 
{a) 


rTOoOm7mamooD > 


* See last page for package dimension. Ee _N al ne 


[Address Inputs _|[B | Lower Byte(/O1~8) | 
[WE [Write Enable Input UB _—_| Upper Byte(1/Oo~ 16) | 
cs Chip Select Input_| Vcc 
[OE _| Output Enable input | vss 
/O1~V016 


ELECTRONICS 


= 
co 
E” 
= 0 
O 
Ss 
O 


Prel 


KM616V4000BZ, KM616U4000BZ Family 


PACKAGE DIMENSIONS (Units : mm) 


Ball #A1 


0.55/Typ. 


Detail A 


Detail A 


Elastomer 


Elastomer 


0.3/Typ. 


\ SRAM Die 


Notes, 
1. Bump counts : 48(8row x Grow) 
2. Bump pitch : (x,y)=(0.75 x 0.75)(typ.) 
3. All tolerence are +/-0.050 unless 
otherwise specified. 
4. Typ: Typical 
5. Y is copianarity : 0.08(max) 
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Ese 


8 ae 
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KM68FV1000, KM68FS1000, KM68FR1000 Family 


CMOS SRAM 


256Kx8 bit Super Low Power and Low Voltage Full CMOS Static RAM 


FEATURES 


Process Technology : 0.44 Full CMOS 

Organization : 128Kx8 

Power Supply Voltage 

KM68FV1000 Family : 3.0V(Min) ~ 3.6V(Max) 
KM68FS1000 Family : 2.3V(Min) ~ 3.3V(Max) 
KM68FR1000 Family : 1.8V(Min) ~ 2.7V(Max) 

Low Data Retention Voltage : 1.5V(Min) 

Three state output and TTL Compatible 

Package Type : JEDEC Standard . 
32-SOP, 32-TSOP(I)-F/R, 32-sTSOP(1)-Forward/Reverse 


° 


° 


e 


PRODUCT FAMILY 


KM68FV1000 3.0~3.6V 


70*/85@Vcc=3.0+0.3V 


Commercial 
FS100 é 2.33. 
KM68FS1000 (0~70°C) 39V | 420*/150@VCC=2.5+0.2V 


~ KM68ER1000 
KM68FV10001 


KM68FR1 0001 


1.8~2.7V 300*@Vec=2.0+0.2V 
3.0~3.6V 70*/85@Vcc=3.3+0.3V 


Industrial = 70*/85@Vcc=3.0+0.3V 
tas (40-850) | 29°39Y | soo50@vCC=2.5+0.2V 


1.8~2.7V 300*@Vec=2.0+0.2V 


GENERAL DESCRIPTION 


The KM68FV1000, KM68FS1000 and KM68FR1000 family are 
fabricated by SAMSUNG's advanced Full CMOS process tech- 
nology. The family can support various operating temperature 
ranges and. have various package types for user flexibility of 
system design. The family also support low data retention volt- 
age for battery back-up operation with low data retention cur- 
rent. 


55mA(Ma 


x) 
32-TSOP(I) 
50mA(Max) Forward/ 
30mA(Max) Reverse 
15mA(Max) 
32-sTSOP(I) 


55mA(Max) Forward/ 


30mA(Max) 32-SOP 
( 


15mA(Max) 


* measured with 30pF test load, ** for low power version, *** for super low power version with special handling. 


PIN DESCRIPTION 


32-TSOP 
32-sTSOP 
Type | - Forward 


32-TSOP 
32-sTSOP 
Type !-Reverse 


FUNCTIONAL BLOCK DIAGRAM 


| Name [Function | Name [Function _ -_ 


CS1,CS2 | Chip Select Input | 1/01~/Os | Data Inputs/Outputs 


PAM SUN 


ELECTRONICS 
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KM68FV1000, KM68FS1000, KM68FR1000 Family _. 


PRODUCT LIST & ORDERING INFORMATION 


art: Nam 
KM68FV1000G-7 
KM68FV1000G-8 
KM68FV1000T-7 
KM68FV1000T-8 
KM68FV1000R-7 
KM68FV1000R-8 


KM68FS1000G-12 
KM68FS1000G-15 ~ 
KM68FS1000T-12 
KM68FS1000T-15 
KM68FS1000R-12 
KM68FS1000R-15 


KM68FS1000TG-12 
KM68FS1000TG-15 
KM68FS1000RG-12 
KM68FS1000RG-15 


KM68FR1000G-30 
KM68FR1000T-30 
KM68FR1000R-30 


KM68FR1000TG-30 
KM68FR1000RG-30 


PRODUCT LIST FOR LOW LOW POWER CONSUMPTION 


nection 
32-SOP, 70ns, 3.3V, LL 
32-SOP, 85ns, 3.3V, LL 
32-TSOP F, 70ns, 3.3V, LL 
32-TSOP F, 85ns, 3.3V, LL 
32-TSOP R, 70ns, 3.3V, LL 
32-TSOP R, 85ns, 3.3V, LL 


32-SOP, 120/70ns, *2.5/3.0V, LL 
32-SOP, 150/85ns, 2.5/3.0V, LL 
32-TSOP F, 120/70ns, *2.5/3.0V, LL 
32-TSOP F, 150/85ns, 2.5/3.0V, LL 
32-TSOP R, 120/70ns, 2.5/3.0V, LL 
32-TSOP R, 150/85ns, 2.5/3.0V, LL 


32-sTSOP F, 120/70ns, 2.5/3.0V, LL 
32-sTSOP F, 150/85ns, 2.5/3.0V, LL 
32-sTSOP R, 120/70ns, 2.5/3.0V, LL 
32-sTSOP R, 150/85ns, 2.5/3.0V, LL 


32-SOP, 300ns, **2.0/2.5V, LL 
32-TSOP F, 300ns, 2.0/2.5V, LL 
32-TSOP R, 300ns, 2.0/2.5V, LL 


32-sTSOP F, 300ns, **2.0/2.5V, LL 
 32-sTSOP R, 300ns, 2.0/2.5V, LL 


art Nam 
KM68FV1000GI-7 
KM68FV1000GI-8 
KM68FV1000TII-7 
KM68FV1000T-8 
KM68FV1000RI-7 
KM68FV1000RI-8 


KM68FS1000GI-12 
KM68FS1000GI-15 
KM68FS1000TI-12 


KM68FS1000TI-15 


KM68FS1000RI-12 
KM68FS1000RI-15 


KM68FS1000TGI-12 
KM68FS1000TGI-15 


_KM68FS1000RGI-12 


KM68FS1000RGI-15 


KM68FR1000GI-30 
KM68FR1000TI-30 
KM68FR1000RI-30 


KM68FR1000TGI-30 
KM68FR1000RGI-30 


CMOS SRAM 


nictio 
32-SOP, 70ns, 3.3V, LL 

32-SOP, 85ns, 3.3V, LL 

32-TSOP F, 70ns, 3.3V, LL 
32-TSOP F, 85ns, 3.3V, LL 
32-TSOP R, 70ns, 3.3V, LL 
32-TSOP R, 85ns, 3.3V, LL 


32-SOP, 120/70ns, 2.5/3.0V, LL 
32-SOP, 150/85ns, 2.5/3.0V, LL 
32-TSOP F, 120/70ns, 2.5/3.0V, LL 


, 32-TSOP F, 150/85ns, 2.5/3.0V, LL 


32-TSOP R, 120/70ns, 2.5/3.0V, LL 


_32-TSOP R, 150/85ns, 2.5/3.0V, LL 


32-sTSOP F, 120/70ns, 2.5/3.0V, LL 
32-sTSOP F, 150/85ns, 2.5/3.0V, LL 
32-sTSOP R, 120/70ns, 2.5/3.0V, LL 
32-sTSOP R, 150/85ns, 2.5/3.0V, LL 


32-SOP, 300ns, 2.0/2.5V, LL 
32-TSOP F, 300ns, 2.0/2.5V, LL 
32-TSOP R, 300ns, 2.0/2.5V, LL 


32-sTSOP F, 300ns, 2.0/2.5V, LL 
32-sTSOP R, 300ns, 2.0/2.5V, LL 


* The meaning of 2.5V/3.0V, 120/70ns is that the operating Vcc is ranged from 2.3V(Min) to 3.3V(Max) with speed 120ns @2.5V£0.2 and 70ns @3.0V 0.2. This type of 


meaning is applied to other notations like the example. 
** But in case of KM68FR1000G-30, there is only one speed bin, 300ns though it supports wide range operating VCC. 


PRODUCT LIST FOR SUPER LOW POWER CONSUMPTION 

‘The product names for super low power version has letter[L] at the end of product name of low low power version. The part name for 
128Kx16 Super Low Power product operating at 2.3~3.3V with 70ns @ 3.0V and 120ns @ 2.5V will be KM68FS1000TI-12L. 

And if suppliment is required for those products please contact Samsung Electronics Branch near your office. Samsung will support with 
special-treatment. 


ax ~~ ‘ a 


ELECTRONICS 


KM68FV1000, KM68FS1000, KM68FR1000 Family «© CMOS SRAM 


ORDERING INFORMATION 


Blank-Low Low Power, L- Super Low Power 

Access Time : 7=70ns, 8=85ns, 12=120ns, 15=150ns, 30=300ns 

Operating temperature : |=Industrial, E=Extended, Blank=Commercial 

Package Type : G=SOP, T=*TSOP Forward, R=TSOP Reverse 
TG,=** sTSOP Forward, RG=sTSOP Reverse. 

Die Version : B=1st generation 

Density : 1000=1Mbit 

Blank=5V, V=3.0~3.6V, S=2.3~3.3V, R=1.8~2.7V Vcc 

Process Technology : F-Full CMOS(6-Tr Cell) 

Organization : 8=x8 

SEC Standard SRAM 


NOTES : * The size of X x Y for TSOP package is 08 x 20mm. 
** The size of Xx Y for sTSOP package is 08 x 13.40mm. 


ELECTRONICS 


KM68FV1000, KM68FS1000, KM68FR1000 Family CMOS SRA 


ABSOLUTE MAXIMUM RATINGS* 


Voltage on any pin relative to Vss 
Votageon Voosupay reawetoves | Vee | _oatao | _v_| 
FPowerDsspaton | Pf «dC 


Vec 
0 to 70 Cc 
TA 
-40 to 85 Cc KM68FS1000I 
KM68FR1000!I 


* Stresses greater than those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional operation of 
the device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. , 

1) VINVOUT=0.2 to 3.9V for KM68FV1000 Family. 

2) Maximum VCC=-0.2 to 4.6V for KM68F 12000 Family. 


KM68FV1000 
KM68FS1000 
KM68FR1000 
Operating Temperature 


KM68FV 1000! 


Soldering temperature and time 


RECOMMENDED DC OPERATING CONDITIONS* 
“item (| Symboi|—=—S~SsCéProduct™ = S|SsMin 
KM68FV1000 Family 


Supply voltage KM68FS1000 Family 
KM68FR1000 Family 


Ground Vss All Family 
KM68FV1000 Family | Vcc=3.3+0.3V 


. Vec=3.0+0.3V 
KM68FS1000 Family 
Input high voltage VIM Vec=2.5+0.2V 


KM68FR1000 Family | Vec=2.5+0.2V 
Input low voltage : 


* 1) Commercial Product : TA=0 to 70°C, unless otherwise specified 
2) industrial Product : TA=-40 to 85°C, unless otherwise specified 

“* TA=25°C 

*** VIL(min)=-1.5V for = 30ns pulse width 


CAPACITANCE®*® (f=1MHz, TA=25'°C) 


Input capacitance CIN 
Input/Output capacitance Cio 


* Capacitance is sampled not 100% tested 


PSIMSUN Gg aoe 


ELECTRONICS 


KM68FV1000, KM68FS1000, KM68FR1000 Family CMOS SRAM 
DC AND OPERATING CHARACTERISTICS 


| Input leakage current =| leakage current Pi | vinevsst to Vee eee ee uA 


Guts lestaae SinGa CS1=Vin or CS2=Vin or WE=ViL, 
P 9 Vio=Vss to Vcc 


Operating power supply current ice men is oe base a a 


Cycle time=1 us 100%duty | Read | 


cs $0.2V, Write — 58) 
CS22 VIN2 Vec-2.0V 
Average operatingcurrent >, 
CS1=VIH or CS2=ViH Veo=3.3V@/0ns cae 


llo=OmA 
Min cycle, 100% duty 


Output low voltage 


Output high voltage 


Standby Current(TTL) 


KM68FV1000 Super Low Power 
KM68FS1000 
CS12 = Vcc-2.0V : 
(CMOS) Dreecetnes Otherinput =0~Vcc Super Low Power 


1) -Commercial Product 
TA=0 to 70°C, Vec=3.3+0.3V for 68FV1000 Family, Vec=2.3(Min)~3.3V(Max)V for 68FS1000 Family, 
Vec=1.8(Min)~2.7V(Max)V for 68FR1000 Family. 
-Industrial Product : TA=-40 to 85°C, Vec=3.3£0.3V for 68FV1000! Family, Vcc=2.3(Min)~3.3V(Max)V for 68FS1000! Family, 
Vec=1.8(Min)~2.7V(Max)V for 68FR1000I Family. 
2) The value has difference by + 1A 
Measured at Vcc=3.3(Max). 
3) The value is not 100% tested but obtained statistically at Temp=25C 
4) - The value is measured at Vec=3.0+0.3V 
-1CC2=55mA with 70ns at Vcc=3.3+0.3V, but this value is not 100% tested but obtained statistically. 
-1CC2=30mA with 120ns cycle at Vec=2.5+0.2V, but this value is not 100% tested but obtained statistically. 
- 1CC2=15mA with 300ns cycle at Vcc=2.0+0.2V, but this value is not 100% tested but obtained statistically. 
5) The value is measured ar Vec=3.0+0.3V, The value measured at Vec=2.5+2.0V is under the calue of Vec=3.0£0.3V. 


ELECTRONICS 


KM68FV1000, KM68FS1000, KM68FR1000 Family — CMOS SRAM 


A.C CHARACTERISTICS 
TEST CONDITIONS (1.Test Load and Test Input/Output Reference)* 


0.4 to 2.2V Vec=3.3V, 3.0V, 2.5V as 
Input pulse fevel To4twiav | E O 
: 0.4 to 1.8V Vec=2.0V ) 
vt 


R2*** 


input and output reference voltage Vec=2.5V 


Cr=100pF 
Output load (See right) See Test Condition #2 * Including scope and jig capacitance 
Ci=30pF **R1=30702, R2=3150Q2 


*“VTM=2.8V for VCC=3.0/3.3V 
=2.3V for VCC=2.5V 
=1.8V for VCC=2.0V 


* See test condition of DC and Operating characteristics 


TEST CONDITIONS (2. Temperature and Vcc Conditions) 
= —_ nancies Seeeeenes = une - : : = = can 


KM68FR1000 0~70°C 4.8(Min)~2.7(Max v + 0.2 Operation 
Commercial 


| Temperat ed 
A ) 


20V +0. 
: 2.5V = 0.2 Operation 120*/150ns 
KM68FS1000 0~70 2.3(Min)~3.3(Max) 
’ 3.0V + 0.3 Operation 
_ KM68FV1000 3.0(Min)~3.6(Max) 3.3V + 0.3 Operation 70*/85ns 
KM68FR1000! -40~85'C 4.8(Min)~2.7(Max) 2.0V + 0.2 Operation 
: ; 2.5V + 0.2 Operation 120*/150ns ° 
KM68FS1 0010 -40~85°C 2.3(Min)~3.3(Max) Industrial 
3.0V + 0.3 Operation 
70*/85ns 


3.3V + 0.3 Operation 


KM68FV1000! -40~85 3.0(Min)~3.6(Max) 


* All the parameters are measured with 30pF test load 
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KM68FV1000, KM68FS1000, KM68FR1000 Family _. CMOS SRAM 


PARAMETER LIST FOR EACH SPEED BIN 


_ Syaibo 
ee 


Address access time Ears 
Chip select to output tco1 ae 
tco2 


Output enable to valid output | toe | - | 35) 


rene ere 
tHZ2 
paamconnzoma oe [els [o (se [] oe] 
euaparoaiem acres | ton || -]e|-[@}-]e] | 
wie [ite cycesine | we |70[-|@5| - [100] - [a0] | 
chipssectwendofwnte | tow [65[- 70 | - | oo] - soo] - 
reff 


Max 


= : 
Coa] 5 
2 : 


wt 
w a 
Of 


w 
(=) 
Oo 


3 


= 
nan 
i=) 
Ww 
o 
oO 


w 
Oo 
Ee 
= 
nn 
oO 


Ww 
Ww 

Qo 
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w 
Oo 
oO 


nN] w 
o;}o 
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= 
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Data to write time overlap 
Data hold from write time 
End write to output low-Z tow 


* not yet available, only for reserved speed bins. 
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ELECTRONICS 


KM68FV1000, KM68FS1000, KM68FR1000 Family CMOS SRAM 
DATA RETENTION CHARACTERISTICS 


See data retention 
waveform 


Recovery time 


* 14) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 
** TA=25C, the value is too small to detect by test machine, 0.01.4 statistically 
*™ The min value is almost OnA statistically 
**** CS1 2 Vcc-2.0V, CS2= Vec-2.0V( CS: controlled) or CS2=0.2V(CS:2 controlled) 


DATA RETENTION WAVE FORM 


1) CS1 controlled 
Data Retention Mode 


Vcc 


VIH 


$1 = Vee -0.2V 


9 
(9) 


2) CS2 controlled 
Data Retention Mode 


Vec 


2.3V 


CS2 


VDR 


CS2=0.2V 
IND 8 ee rr ew Ro pare Nae eg! a ee oe A Oe | tte Peay et yes 


0.4V 


ELECTRONICS 


KM68FV1000, KM68FS1000, KM68FR1000 Family oge CMOS SRAM 


TIMMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 
CS=OE=Vi, WE=ViH) 


NOTES (READ CYCLE) 
1. tHZ and tOHZ are defi 


e at which the outputs achieve the open circuit conditions an 
condition, tHZ(max.) is less than tLZ(min.) both for a given device and from device to device interconnection 
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KM68FV1000, KM68FS1000, KM68FR1000 Family 
TIMING WAVEFORM OF WRITE CYCLE (WE Controlled) | 


(4) 


}<—_—___—_—_—— tew 


Address 


a fo 


TIMING WAVEFORM OF WRITE CYCLE (CS: Controlled) 


‘two 


tase) <—_—___—_—_——- tewr2) 


Address 


csi 


azz 


High-Z-—— 


twr(1) 


Data out 


tuo 


ELECTRONICS 


High-Z 


Stl 


CMOS SRAM 
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KM68FV1000, KM68FS1000, KM68FR1000 Family —- CMOS SRAM 
TIMING WAVEFORM OF WRITE CYCLE (Csz Controlled) 


twc 


twri4) 


ap ™ 


ELECTRONICS 


KM68FS1000Z, KM68FR1000Z Family 


Preliminary 
CMOS SRAM 


128Kx8 bit Super Low Power and Low Voltage Full CMOS SRAM 


with 48-CSP(Chip Size Package) 


FEATURES 


Process Technology : 0.44m Full CMOS 
Organization : 128Kx8 

Power Supply Voltage 

KM68FS1000Z Family : 2.3V(Min) ~ 3.3V(Max) 
KM68FR1000Z Family : 1.8V(Min) ~ 2.7V(Max) 
Low Data Retention Voltage : 1.5V(Min) 

Three state output and TTL Compatible 
Package Type : 48-CSP with 0.75mm ball pitch 


PRODUCT FAMILY 


KM68FS1000Z 


Commercial 
(0~70) 


KM68FR1000Z 


KM68FS10002Z1 


KM68FR1000Z1 


* The parameter is measured with 30pF test load. 


2.3~3.3V 


Industria 2.3~3.3V 


(-40~85C) 


48-CSP PIN TOP VIEW 


xrxonmmoowo»p 


* See last page for package dimension. 


1.8~2.7V 300*@Vcc=2.0+0.2V 


1.8~2.7V 300*@Vcc=2.0+0.2V 15mA(Max) 


GENERAL DESCRIPTION 

The KM68FS1000Z and KM68FR1000Z family are fabricated 
by SAMSUNG's advanced Full CMOS process technology. The 
family can support various operating temperature ranges and 
has very samll from factor with 0.75 ball pitch and 6 x 8 ball 
array. The family also support low data retention voltage for bat- 
tery back-up operation with low data retention current. 


55mA(Max) 
30mA(Max) 
15mA(Max) 


55mA(Max) 
30mA(Max) 


100*@Vcc=3.0+0.3V 410A 
* = + 
150*@Vcc=2.5+0.2V (max) 48-CSP 
(6x8 ball-area 
with 0.75mm 
10HA 


100*@Vec=3.0+0.3V , 
ball pitch) 
(max) 


150*@Vcc=2.5+0.2V 


FUNCTIONAL BLOCK DIAGRAM 


Add Buffer 
Decorder 


nection _ 


Power 


Ground 


OE | Output Enable N.C. 


ale 


ELECTRONICS 
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Preliminary 
CMOS SRAM 


KM68FS1000Z, KM68FR1000Z Family 


PACKAGE DIMENSIONS (Units : mm) 


Ball #A1 — 


Detail A 


0.42/Typ. 


Ball #A1 


Elastomer 
Notes, 
1. Bump counts : 48(8row x 6row) 
2. Bump pitch : (x,y)=(0.75 x 0.75)(typ.) 
3. All tolerence are +/-0.050 unless 
otherwise specified. 
4. Typ: Typical 
S piestcmet 5. Y is copianarity : 0.08(max) 
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ELECTRONICS 


KM616FV1000, KM616FS1000, KM616FR1000 Family | 


CMOS SRAM 


64Kx16 bit Super Low Power and Low Voltage Full CMOS Static RAM 


FEATURES 


Organization : 64Kx16 
Power Supply Voltage 
KM616FV1000 Family 
KM616FS1000 Family 
KM616FR1000 Family 


e 


Process Technology : 0.4m Full CMO 


: 3.0V(Min) ~ 3.6V(Max) 
> 2.3V(Min) ~ 3.3V(Max) 
> 1.8V(Min) ~ 2.7V(Max) 


Low Data Retention Voltage : 1.5V(Min) 
Three state output status and TTL Compatible 
Package Type : JEDEC Standard 


44-TSOP(II)-Forward/Reverse 


PRODUCT FAMILY 


KM616FV 1000 


3.0~3.6V 


KM616FS1000 | Commercial 


KM616FR1000 
KM616FV 70001 


(0-70) 2.3~3.3V 


3.0~3.6V 


70*/85@Vcc=3.3+0.3V 


70*/85@Vec=3.3+0.3V 
120*/150@VCC=2.5+0.2V 


1.8~2.7V 300*@Vec=2.0+0.2V 


70*/85@Vec=3.3+0.3V 


GENERAL DESCRIPTION 

The KM616FV1000, KM616FS1000 and KM616FR1000 family. 
are fabricated by SAMSUNG's advanced Full CMOS process 
technology. The family can support various operating tempera- 
ture ranges and have various package types for user flexibility of 
system design. The family also support low data retention volt- 
age for battery back-up operation with low data retention cur- 
rent. 


80mA(Max 
80mA(Max) 
SOmA(Max) | 44-TSOP(iI) 


20mA(Max Forward/ 
80mA(Max Reverse 


80mA(Max) 
50mA(Max) 


Industria ae 70*/85@Vcc=3.3+0.3V 
KM618FS10001 | -4o~as'c) | 29°39Y | soos 50@VvoC=2.5+0.2V 
KM616FR10001 1.8-27V | 300*@Vcc=2.0+0.2V 


* measured with 30pF test load, ** for low power version, *** for super low power version with special handling. 


20mA(Max 


PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM 


® 

i 
A 4417) As 5 5 

4 
As 43D As a ro 
Do oO 

Az 4205 Ar oO o 
A CE a a 
Ae 4017 UB 
ts 3377 18 
vO. 36f 7 WO. 


vO: (Ja 377) WOrs 

vo; (4S 360) WOu 36 $ 

wo E10 44-TSOP(II) 38/9 von 44-TSOP(|I) 
ce 340) Vss 4 

vesCti2 Forward = 335 vee Reverse 


Os (_J14 NEI von 
WO; (1S 300] vor 
VO. (416 29f_] vos 
WE 28] N.c 
Ass (918 27|7) As 
Aw (919 26[_] Ay 
Ais (420 2575 Av 


Name [Function | Name [Function 
Address Inputs Lower Byte(I/O1~8 
We [UB _| Upper Byte(/Oo~16 


Write Enable Input | UB 


TS___| Chip Select input _| Voc 


Output Enable Vss Ground . 


1/01~/016 | Data Inputs/Out- 


a” 
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KM616FV1000, KM616FS1000, KM616FR1000 Family CMOS SRAM 


PRODUCT LIST & ORDERING INFORMATION 
PRODUCT LIST FOR LOW LOW POWER CONSUMPTION 


KM616FV1000T-7 44-TSOP F, 70ns, 3.3V, LL KM616FV1000TI-7 44-TSOP F, 70ns, 3.3V, LL 
KM616FV1000T-8 44-TSOP F, 85ns, 3.3V, LL KM616FV1000TI-8 44-TSOP F, 85ns, 3.3V, LL 
KM616FV1000R-7 44-TSOP R, 70ns, 3.3V, LL KM616FV1000RI-7 44-TSOP R, 7Ons, 3.3V, LL 
KM616FV1000R-8 44-TSOP R, 85ns, 3.3V, LL KM616FV1000RI-8 44-TSOP R, 85ns, 3.3V, LL 


KM616FS1000T-12 44-TSOP F, 120/70ns, *2.5/3.0V, LL KM616FS1000TI-12 44-TSOP F, 120/70ns, 2.5/3.0V, LL 
KM616FS1000T-15 44-TSOP F, 150/85ns, 2.5/3.0V, LL KM616FS1000TI-15 (| 44-TSOPF, 150/85ns, 2.5/3.0V, LL 
KM616FS1000R-12 44-TSOP R, 120/70ns, 2.5/3.0V, LL KM616FS1000RI-12 44-TSOP R, 120/70ns, 2.5/3.0V, LL 
KM616FS1000R-15 44-TSOP R, 150/85ns, 2.5/3.0V, LL KM616FS1000RI-15 44-TSOP R, 150/85ns, 2.5/3.0V, LL 


KM616FR1000T-30 44-TSOP F, 300ns, **2.0/2.5V, LL KM616FR1000TI-30 44-TSOP F, 300ns, 2.0/2.5V, LL 
KM616FR1000R-30 44-TSOP F, 300ns, 2.0/2.5V, LL KM616FR1000RI-30 44-TSOP F, 300ns, 2.0/2.5V, LL 


* The meaning of 2.5V/3.0V, 120/70ns is that the operating Vcc is ranged from 2.3V(Min) to 3.3V(Max) with speed 120ns @2.5V+0.2 and 70ns @3.0V£0.3. This type of 
meaning is applied to other notations like the example. 
** But in case of KM616FR1000T-30, there is only one speed bin, 300ns though it supports wide range operating VCC. 


PRODUCT LIST FOR SUPER LOW POWER CONSUMPTION 


The product names for super low power version has letter[L] at the end of product name of low low power version. The part name for 
64Kx16 Super Low Power product operating at 2.3~3.3V with 70ns @ 3.0V and 120ns @ 2.5V will be KM616FA1000TI-712L. 

And if suppliment is required for those products please contact Samsung Electronics Branch near your office. Samsung will support with 
special treatment. 


ORDERING INFORMATION 


tgs 38 % % A00O XK X - 
Blank-Low Low Power, L-Super Low Power 
Access Time : 7=70ns, 8=85ns, 10=100ns, 12=120ns, 
15=150ns, 30=300ns 
Operating temperature : |l=Industrial, E=Extended, Blank=Commercial 
Package Type : G=SOP, T=TSOP Forward 
R=TSOP Reverse 
: Die Version : B=3st generation 


Density : 1000=1Mbit 
V=3.0~3.6V, S=2.3~3.3V, R=1.8~2.7V Vcc 
Process Technology : F-Full CMOS(6-Tr Cell) 


Organization : 16=x16 
SEC Standard SRAM 
PSimsunig - = 
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KM616FV1000, KM616FS1000, KM616FR1000 Family CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


Voltage on any pin relative to Vss Vin, VouT -0.2 to 3.6V”) 
Vec -0.2 to 4.0V2) 
TA 


T Vee 
a 


0 to 70 c 
-40 to 85 c 


260, Ssec(LeadOny) | - | 


* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and functional operation of | 
the device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

1) VinVouT=0.2 to 3.9V for KM616FV1000 Family. 

2) Vec=-0.2 to 4.6V for KM616FV1000 Family. 


KM616FV1000 
KM616FS1000 
KM616FR1000 


KM616FV10001 
KM616FS10001 ' 
KM616FR1000I 


Operating Tem perature 


Soldering temperature and time 


RECOMMENDED DC OPERATING CONDITIONS: 


KM616FV1000 Family 
Supply voltage KM616FS1000 Family 
KM616FR1000 Family 


[Goma [ve [omy i 


Input high voltage 


KM616FS1000 Family 
iH |, Vec=2.5+0,2V 

KM616FR1000 Family | Vec=2.5=0.2V 
Input low voltage All Family 


* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) industrial Product : Ta=-40 to 85°C, unless otherwise specified 

* Ta=25°C 

** ViL(min)=-1.5V for = 30ns pulse width 


KM616FV1000 Family | Vcc=3.3+0.3V 
V 


CAPACITANCE® (f=1MHz, TA=25'C) 


put capacitance 


Input/Output capacitance 


* Capacitance is sampled not 100% tested 


ELECTRONICS 


KM616FV1000, KM616FS1000, KM616FR1000 Family 


CMOS SRAM 


DC AND OPERATING CHARACTERISTICS 


CS=Vin or WE=Vit, 
Output leakage current ILo MiaMeche Vice 
Operating power supply current | CS1=Vi 
CC | VIN=VIH or VIL, 1lo=OmA 


Cycle time=1 “s 100%duty 
CS1<0.2V 


Average operatingcurrent Vec=3.3V@70ns [sno tee oe BO 


CS=Vin, lto=OmA 
Min cycle, 100% duty | Voc=2.7V@120ns ee BO I 


25 


Vec=2.2V@300ns 


Output low voltage 


Output high voltage 


Standby Current(TTL) | is | cs 


KM616FV1000 Super Low Power | + | 0.059 | 
KM616FS1000 


1 


Current 


Otherinput =0~V 
(cmos) | KM616FV1000 saa “¢ | Super Low Power | = | aos | om : 
KM616FS1000 A 


1) -Commercial Product 
Ta=0 to 70°C, Vec=3.3 £0.3V for 616FV1000 Family, Vec=2.3(Min)~3.3V(Max)V for 616FS1000 Family, 
Vec=1.8(Min)~2.7V(Max)V for 616FR1000 Family. 
-Industrial Product : Ta=-40 to 85°C , Vec=3.3£0.3V for 616FV10001 Family, Vec=2.3(Min)~3.3V(Max)V for 616FS 10001 Family, 
Vec=1.8(Min)~2.7V (Max)V for 616FR1000! Family. 
2) The value has difference by +1/A 
Measured at Vcc=3.3(Max). 
3) The value is not 100% tested but obtained statistically at Temp=25°C 
4) - The value is measured at Vec=3.0+0.3V 
- Icc2=80mA with 70ns at Vcc=3.3 £0.3V, but this value is not 100% tested but obtained statistically. 
-Icc2=50mA with 120ns cycle at Vcc=2.5+0.2V, but this value is not 100% tested but obtained statistically. 
- fec2=25mA with 300ns cycle at Vec=2.0+0.2V, but this value is not 100% tested but obtained statistically. 
5) The value is measured ar Voc=3.0+0.3V, The value measured at Vec=2.5+ 2.0V is under the calue of Vec=3.0+0.3V. 
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KM616FV1000, KM616FS1000, KM61 6FR1 000 Family |©==CMOS SRAM 


A.C CHARACTERISTICS 


TEST CONDITIONS (1.Test Load and Test Input/Output Reference)* 
V™*** 


0.4 to 2.2V Vec=3.3V, 3.0V, 2.5V 
Input pulse level 
0.4 to 1.8V Vec=2.0V 
Vec=3.3V, 3.0V 
input and output reference voltage Vec=2.5V 
: Ci=100pF+1TTL - 
Output load (See right) See Test Condition #2 


* Including scope and jig capacitance 
™R1=3070 2, R2=3150 02 
*“\V/tm=2.8V for Vcc=3.0/3.3V 

=2.3V for Vec=2.5V 

=1.8V for Vec=2.0V 


CL=30pF+1TTL 


*See DC Operating conditions 


TEST CONDITIONS (2. Temperature and Vcc Conditions) 


KM616FR1000 0~70C 


' 1.8(Min)~2.7(Max) | 2.0V 0.2 Operation |  300*ns | 
: ; 2.5V + 0.2 Operation 120*/150ns ; 
0~70C 2.3(Min)~3.3(Max) Commercial 
3.0V + 0.3 Operation 70*/85ns 
KM616FV1000 3.0(Min)~3.6(Max) 3.3V + 0.3 Operation 70*/85ns 

+0, ion 1 


; ; 2.5V + 0.2 Operation 20*/150ns 
KM616FS10010 -40~85°C 2.3(Min)~3.3(Max) 
3.0V + 0.3 Operation 70*/85ns 
KM616FV1000I -40~85 °C 3.0(Min)~3.6(Max) 3.3V + 0.3 Operation 70*/85ns 


* All the parameters are measured with 30pF test load 


KM616FR10001 -40~85°0 | 1.8(Min)~2.7(Max) 2.0V + 0.2 Operation | 


Pons ung cree 
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KM616FV1000, KM616FS1000, KM616FR1000 Family CMOS SRAM 
PARAMETER LIST FOR EACH SPEED BIN 


Address access time | access time Bes 100 F100} - | 120] - | 150 | 


} 300 | = | ns | 
| =| 300 | ns | 
Chip select to output tco1 70 85 100 120 150 
pee EPEC EC ECEC EL er 
|= | 180 | ns | 


(Cutput enable to valid output _| enable to valid ies ep eee 
ee ee ee ee ae 


acl Fa all lal a 

tLZ2 

ed eee 
tBLZ 

sein F8 lel a a rl Gl eal a 
tHZ2 

nS ll a ll 
na 


[Output hold from address | hold from address 


SS ee 
chipsseatoondetwete | tow [05] - [70] - | oo | - [vo] - [v0] - [soo] — | m 
cee a AO 
adress vat andotwto | ww [0s] - [70] - | eo | - | v0o| - |v] - [ooo] [me 
wie pukowian | we [| - [oo] - | 7] -]e0| - |r] - [a0] - | m 
DB. TB Vala ena wite | tow [os] - [70] - | eo] - [100] - |r] - [00] | m 
wsinrecovrytina | te fo |-fo]-[o]-]o|-]e|-]o|-|m| 

wiietooumatronz | wz fo | as] ofa ola] ols}o}«|o|a| m| 

Bate towitetine overap | tow [ao] -[as| - || -[so[ - |e] - |r| - |r 

Fe acliae 
ese end ao 


Data hold from write time ieee oe 


* not yet available, only for reserved speed bins. 
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KM616FV1000, KM616FS1000, KM616FR1000 Family CMOS SRAM 
DATA RETENTION CHARACTERISTICS 


Vcc for data retention 


Data retention current 


Data retention set-up time 


* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 


** Ta=25'C , the value is too small to detect by test machine, 0.0144 statistically 
* The min value is almost OnA statistically 


DATA RETENTION WAVE FORM 


(CS controlled) 
Data Retention Mode 


Vcc 


3.3/3.0/2.7/2.3/1.8V 


VIH 0 yE eet ee Aree, 
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KM616FV1000, KM616FS1000, KM616FR1000 Family 


TIMMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 
‘OE WE=Vin, UB or, and LB=VIL) 


CMOS SRAM 


TIMING WAVEFORM OF READ CYCLE (WeE=Vin) 


eS tre 
Address 
te— TOH 
AA 
cot 


| Us, LB THF 


OE 4 


High-Z 


NOTES (READ CYCLE) 
1. tHZ and tOHZ are de’ 


nl 
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tHz1,2 


teHz—_——> 


tonz 


Data Valid 
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KM616FV1000, KM616FS1000, KM616FR1000 Family CMOS SRAM 
TIMING WAVEFORM OF WRITE CYCLE (WE Controlled) : 


twe 
Address 
twre) 


TIMING WAVEFORM OF WRITE CYCLE (CS Controlled) 


twe 


tas) tewi2) 


twri) 


twea 


tow tou 
Data in ene Valid 


Data out 


Pj bh High 7 


LS oe me 
ei ces 


ELECTRONICS 


KM616FV1000, KM616FS1000, KM616FR1000 Family CMOS SRAM 
TIMING WAVEFORM OF WRITE CYCLE (UB, (6 Controlled) 


twria) 
tas(a) teow) 


Ss aaaeenseneas Bee | 


tow tox 


Data in Data Valid 


Data oie ih a Hie 


NOTES (WRITE CYCLE) 

1. Awrite occurs during the overlap(tWP) of a low CS and low WE. A write begins when CS goes low and WE goes low with asserting UB or C6 for single 
byte operation or simultenious asserting UB and LB for double byte operation. A write ends at the earliest transition when CS goes high and WE goes high. 
The tWP is measured from the beginning of write to the end of write. 

2. tCW is measured from the CS going low to end of write. 

3. tAS is measured from the address valid to the beginning of write. 

4. (WR is measured from the end or write to the address change. tWR applied in case a write ends as CS or WE going high. 


ee ee 
ae aa 
poi eS ead 


* X means don't care (Must be in high or low states) 
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| . , _ Preliminary : 
KM616FS1000Z, KM616FR1000Z Family . CMOS SRAM 


| 64Kx16 bit Super Low Power and Low Voltage Full CMOS SRAM 
with 48-CSP(Chip Size Package) | 


FEATURES GENERAL DESCRIPTION 

« Process Technology : 0.44m Full CMOS The KM616FS1000Z and KM616FR1000Z family are fabri- 

« Organization :64Kx16 cated by SAMSUNG's advanced Full CMOS process technol- 

+ Power Supply Voltage ogy. The family can support various operating temperature 
KM616FS2000Z Family : 2.3V(Min) ~ 3.3V(Max) ranges and has very samll from factor with 0.75 ball pitch and 6 
KM616FR2000Z Family : 1.8V(Min) ~ 2.7V(Max) x 8 ball array. The family also support low data retention voltage 

- Low Data Retention Voltage : 1.5V(Min) for battery back-up operation with low data retention current. 


° 


Three state output status.and TTL Compatible 
Package Type : 48-CSP with 0.75mm ball pitch 


e 


PRODUCT FAMILY 


| 100*@Vcc=3.0+0.3V 80mA(Max) 
KM616FS1000Z Commercial 2.3~3.3V . 5 uA 
150 =2.5£0.2V 5 
rverorsioz | commer Gueceascoay | sma) | OM | oo 
_ | KM616FR1000Z 300*@Vcc=2.0+0.2V 25mA(Max) (6x8 ball area 
100*@Vcec=3.0+0.3V 80mA(Max) with 0.75mm 
KM616FS10002I | — Industria os 150*@Vco=2.50.2v | — 50mA(Max) Suh | ball pitch) 
(-40~85 C) (max) 
KM616FR1000ZI 300*@Vec=2.0£0.2V 25mA(Max) 
* The parameter is measured with 30pF test load. . ; 


48-CSP PIN TOP VIEW FUNCTIONAL BLOCK DIAGRAM 


= 
nN 
w 


Add Buffer 
Decorder 


TO nmrDmMoWOODWD > 


* See last page for package dimension. 


a ; a — 
Address Inputs Lower Byte(I/O1 ~8 


Upper Byte(I/Oo~ 16 
Power 
WO1~V016 
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KM616FS1000Z, KM616FR1000Z Family 


PACKAGE DIMENSIONS (Units : mm) 


Ball #A1 


B 


0.55/Typ. 


Side View 


Detail A 


E 


Detail A 


Ball #A1 


\ SRAM Die 


Elastomer 


Elastomer 


0.42/Typ. 


Notes, 
1. Bump counts : 48(8row x Grow) 


2. Bump pitch : (x,y)=(0.75 x 0.75)(typ.) 


3. All tolerence are +/-0.050 unless 
otherwise specified. 

4. Typ: Typical 

5. Y is copianarity : 0.08(max) 


219 


ELECTRONICS 


KM68FV 2000, KM68FS2000, KM68FR2000 Family 


CMOS SRAM 


256Kx8 bit Super Low Power and Low Voltage Full CMOS Static RAM 


FEATURES 


Process Technology : 0.44m Full CMOS 

Organization : 256Kx8 

Power Supply Voltage 

KM68FV2000 Family : 3.0V(Min) ~ 3.6V(Max) 

KM68FS2000 Family : 2.3V(Min) ~ 3.3V(Max) 

KM68FR2000 Family : 1.8V(Min) ~ 2.7V(Max) 

Low Data Retention Voltage : 1.5V(Min) 

Three state output and TTL Compatible 

Package Type : JEDEC Standard 
32-TSOP(!)-Forward/Reverse 


PRODUCT FAMILY 


KM68FR2000 1.8~2.7V 300*@Vcc=2.0+0.2V 


KM68FV2000 3.0~3.6V 70*/85@Vcc=3.3+0.3V 


GENERAL DESCRIPTION 


The KM68FV2000, KM68FS2000 and KM68FR2000 family are 

fabricated by SAMSUNG's advanced Full CMOS process tech- 
nology. The family can support various operating temperature 
ranges and have various package types for user flexibility of 
system design. The family also support low data retention voit- 
age for battery back-up operation with low data retention cur- 
rent. 


60mA(Max 


15mA(Max 


; oes 2uA*** 2-TSOP(I 
KM68FS2000 Commercial 2.3~3.3V 85@Vcc=3.0£0.3V howe 55mA(Max) mails 
~7 0‘ + = + 
(0~70) 120*/150@VCC=2.5£0.2V (Max) 30mA(Max) Reverse 


KM68FV2000! 3.0~3.6V 70*/85@Vcc=3.3+0.3V 60mA(Max 


KM68FS2000! (-40~85°C) 


KM68FR2000! 1.8~2.7V 


Industria 2.3~3.3V 


85@Vcc=3.0+0.3V SSmA(Max) ome . 
120°/150@VCC=2.5+0.2V 30mA(Max) Reverse 


=2.0£0.2V 15mA(Max 


* measured with 30pF test load, ** for low power version, *** for super low power version with special handling. 


PIN DESCRIPTION 


32-TSOP 
32-sTSOP 
Type | - Forward 


32-TSOP 
32-sTSOP 


Type I-Reverse 


FUNCTIONAL BLOCK DIAGRAM 


Add Buffer 
Decorder 


am L 


uh 
[OE ___[Outputenable__|N.c. [No Connection __| 


a 


ao 
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOS SRAM 


PRODUCT LIST & ORDERING INFORMATION 
PRODUCT LIST FOR LOW LOW POWER CONSUMPTION 


KM68FV2000T-7 32-TSOP F, 70ns, 3.3V,LL KM68FV2000TI-7 32-TSOP F, 70ns, 3.3V, LL 
KM68FV2000T-8 32-TSOP F, 85ns, 3.3V, LL KM68FV2000TI-8 32-TSOP F, 85ns, 3.3V, LL 
KM68FV2000R-7 32-TSOP R, 70Ons, 3.3V, LL KM68FV2000RI-7 32-TSOP R, 70ns, 3.3V, LL 
KM68FV2000R-8 32-TSOP R, 85ns, 3.3V, LL KM68FV2000RI-8 32-TSOP R, 85ns, 3.3V, LL . 


KM68FS2000T-12 32-TSOP F, 120/85ns, *2.5/3.0V, LL KM68FS2000TI-12 32-TSOP F, 120/85ns, 2.5/3.0V, LL 
KM68FS2000T-15 32-TSOP F, 150/85ns, 2.5/3.0V, LL KM68FS2000TI-15 32-TSOP F, 150/85ns, 2.5/3.0V,-LL 
KM68FS2000R-12 32-TSOP R, 120/85ns, 2.5/3.0V, LL KM68FS2000RI-12 32-TSOP R, 120/85ns, 2.5/3.0V, LL 
KM68FS2000R-15 32-TSOP R, 150/85ns, 2.5/3.0V, LL KM68FS2000RI-15 32-TSOP R, 150/85ns, 2.5/3.0V, LL 


KM68FR2000T-30 32-TSOP F, 300ns, **2.0/2.5V, LL. KM68FR2000TI-30 | 32-TSOPF, 300ns, 2.0/2.5V, LL 
KM68FR2000R-30 32-TSOP F, 300ns, 2.0/2.5V, LL KM68FR2000RI-30 32-TSOP F, 300ns, 2.0/2.5V, LL 


* The meaning of 2.5V/3.0V, 120/85ns is that the operating VCC is ranged from 2.3V(Min) to 3.3V(Max) with speed 120ns @2.5V0.2 and 85ns @3.0V+0.3. This type of 
meaning is applied to other notations like the example. 
** But in case of KM68FR2000T-30, there is only one speed bin, 300ns though it supports wide range operating VCC. 


PRODUCT LIST FOR SUPER LOW POWER CONSUMPTION 


The product names for super low power version has letter[L] at the end of product name of low low power version. The part name for 
128Kx16 Super Low Power product operating at 2.3~3.3V with 85ns @ 3.0V and 120ns @ 2.5V will be KM68FS2000TI-12L. 

And if suppliment is required for those products please contact Samsung Electronics Branch near your office. Samsung will support with 
special treatment. 


ORDERING INFORMATION 


6 8 X X 200 - 
Blank-Low Low Power, L- Super Low Power 


Access Time : 7=70ns, 8=85ns, 12=120ns, 15=150ns, 30=300ns 
Operating temperature : I=Industrial, E=Extended, Blank=Commercial 
Package Type : T=TSOP Forward, R=TSOP Reverse 

Die Version : B=1st generation 

Density : 2000=2Mbit 


fe eens meee Blank=5V, V=3.0~3.6V, S=2.3~3.3V, R=1.8~2.7V Vec . 


Process Technology : F-Full CMOS(6-Tr Cell) 


Organization : 8=x8 
SEC Standard SRAM 
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KM68FV2000, KM68FS2000, KM68FR2000 Family _ CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


Storage temperature 


KM68FV2000 
KM68FS2000 
KM68FR2000 


Operating Temperature 


KM68FV2000I 
KM68FS20001 


-40 to 85 c 
KM68FR2000I 


* Stresses greater than those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and functional operation of 
the device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

1) VINVOUT=0.2 to 3.9V for KM68FV2000 Family. 

2) Maximum VCC=-0.2 to 4.6V for KM68FV2000 Family. 


Soldering temperature and time 


RECOMMENDED DC OPERATING CONDITIONS: 


Supply voltage KM68FV2000 Family 
KM68FS2000 Family 
KM68FR2000 Family 


Ground All Family - fe 20s = 
Input high voltage VIH KM68FV2000 Family | Vcc=3.3+0.3V 


KM68FS2000 Family 
La re ner 
KM68FR2000 Family 


* 1) Commercial Product : TA=0 to 70°C, unless otherwise specified 
2) Industrial Product : TA=-40 to 85°C, unless otherwise specified 

** TA=25C 

*** VIL(min)=-1.5V for <= 30ns pulse width 


CAPACITANCE* (f=1MHz, TaA=25°C) 


Input/Output capacitance ‘ 


* Capacitance is sampled not 100% tested 
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOS SRAM 


DC AND OPERATING CHARACTERISTICS 


fem | Syn est Condition | 
Input leakage current Vin=Vss to Vcc 


Operating power supply current loc CS1=Vit, CS2=VIH . PF ets 
VIN=VIH or VIL, lio=OmA ee 


Cycle time=1 us 100%duty 
CS1<0.2V, 
' CS2=ViIN= Vec-2.0V 


‘CSisvinor cS2=vin [| Voor3av@asns | = [= | 550 
oot elie |Veo=27v@tzons | - | - | 30 | 


Min cycle, 100% duty [eco ovesoons | - | - | 15. 


ae 


Average operatingcurrent 


Voo=2.5V josma | - | | 
|vec=s20v_ sf osama | - | | | 
|veo=3.0/3.3v | -t.0mA_| 24 | = | | 
a ee 


Output low voltage 


vec. __ 5V 2.0 


[vecs20v | setae |e 


Output high voltage 


Standby Current(TTL | isp | CSt=Vin, CS2=ViL | 93 | ma 
KM68FV2000 Super Low Power Cope pe 
KM68FS2000 S51 >Vec. 

conty_| vero Sevicawar [lewewrowr [| [em 

Current CS2<0.2V , 


KM68FV20001 3) 
ee) Otherinput =0-Vce | SuPer Low Power paso ae 
KM68FS2000I 
1) -Commercial Product 
TA=0 to 70°C, Vec=3.3£0.3V for 68FV2000 Family, Vec=2.3(Min)~3.3V(Max)V for 68FS2000 Family, 
Vec=1.8(Min)~2.7V(Max)V for 68FR2000 Family. 
-Industrial Product : TA=-40 to 85°C, Vec=3.3£0.3V for 68FV2000I Family, Vcc=2.3(Min)~3.3V(Max)V for 68FS20001 Family, 
Vec=1.8(Min)~2.7V(Max)V for 68FR2000! Family. 
2) The value has difference by +1,A 
Measured at Vcc=3.3(Max). 
3) The value is not 100% tested but obtained statistically at Temp=25°C 
4) - The value is measured at Vec=3.0£0.3V 
-ICC2=60mA with 70ns at Vec=3.3+ 0.3V, but this value is not 100% tested but obtained statistically. 
-ICC2=30mA with 120ns cycle at Vec=2.5+0.2V, but this value is not 100% tested but obtained statistically. 


-1CC2=15mA with 300ns cycle at Vec=2.0+0.2V, but this value is not 100% tested but obtained statistically. 
5) The value is measured ar Vec=3.0+0.3V, The value measured at Vec=2.5+2.0V is under the calue of Vcc=3.0+0.3V. 
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOS SRAM 


A.C CHARACTERISTICS . 
TEST CONDITIONS (1.Test Load and Test Input/Output Reference)* 


0.4to2.2V . | Vcc=3.3V, 3.0V, 2.5V 
Input pulse level 

0.4 to 1.8V Vec=2.0V 
input and output reference voltage Vec=2.5V 


: CL=100pF ah 
Output load (See right) See Test Condition #2 * Including scope and jig capacitance 


CL=30pF “R1=30702, R2=31502 
*“\/TM=2.8V for VCC=3.0/3.3V 
=2.3V for VCC=2.5V 
=1.8V for VCC=2.0V 


* See DC Operating conditions 


TEST CONDITIONS (2. Temperature and Vee Conditions) 


KM68FR2000 4.8(Min)~2.7(Max) 


‘ OV + 
: ; .5V + 0.2 Operation 420*/150ns ; 
KM68FS2000 0~70C 2.3(Min)~3.3(Max) Commercial 
3.0V 0.3 Operation |  85ns | 


KM68FV2000 3.0(Min)~3.6(Max) 3.3V + 0.3 Operation 70*/85ns 
KM68FR20001 -40~85°C | 1.8(Min)~2.7(Max) 2.0V + 0.2 Operation 300*ns 
eee 


2.0V + 0.2 Operation 
2 


2.3(Min)~3.3(Max) 
3.0V + 0.3 Operation 
KM68FV 20001 -40~85°C 3.0(Min)~3.6(Max) 


* All the parameters are measured with 30pF test load 


{ 2.5V + 0.2 Operation 120°/150ns 
KM68FS20010 -40~85 C 


3.3V + 0.3 Operation 


70*/85ns 


amr = 
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOS SRAM 
PARAMETER LIST FOR EACH SPEED BIN 


- 7 ee = 7 mee 


Eos 
tco1 Ee 
tco2 
| toe | - | 
| 
2 
Output enable to low-Z output 
ai 
tHZ2 


Output disable to high-Z output | tOHZ | 0 | 25 | 
| - fe] - [ts] - [30] - | re | 
ro | = fas | = [roo] = [azo] = [aso = [300 | oe | 
| - [7] - | eo} - jroo] - | 120] - | 300] - | ns | 
ES ee es ee 


* not yet available, only for reserved speed bins. 


ean i 
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOS SRAM 
DATA RETENTION CHARACTERISTICS 


Vcc for data retention VOR 


Data retention current 


Data retention set-up time See data fétention 


* 1) Commercial Product : Ta=0 to 70, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85C, unless otherwise specified 
** TA=25 TC, the value is too small to detect by test machine, 0.01,A statistically 
*** The min value is almost OnA statistically 
*ee* CS1 = Vec-2.0V, CS2= Vec-2.0V( CS1 controlled) or CS2=0.2V(CSz2 controlled) 


DATA RETENTION WAVE FORM 


1) CS1 controlled 
Data Retention Mode 


Vcc 


2) CS2 controlled 
Data Retention Mode 


Vcc 


2.3V 


CS2 


VOR 


CS2<0.2V 
GND - Ser at ee aS nT ee ee eas 


0.4V 
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KM68FV 2000, KM68FS2000, KM68FR2000 Family CMOS SRAM 


TIMMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 
( CS=OE=Vi, WE=Vin) 


TIMING WAVEFORM OF READ CYCLE (WE=vin) 


tre 
Address 
je—ton 
tan 


— 


Data out 


High-Z 


NOTES (READ CYCLE) 
1. tHZ and tOHZ are define 


eral 
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOS SRAM 
TIMING WAVEFORM OF WRITE CYCLE (WE Controlled) 


tow tox 


Data in Data Valid 


High-Z -—__________ High-Z 
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOS SRAM 
TIMING WAVEFORM OF WRITE CYCLE (Csz2 Controlled) 


twr(4) 
tas(a) >¢———__—— tewa2) 


tow ton 
Data in Data Valid 
Dataout ©£—@———___—High-2 ——_ $$  —  ___————figh-Z2 
NOTES (WRITECYCLE) - 

1. Awrite occurs during the overlap of a low CSt, a high CS2 and a low WE. A write begins at the latest transition among C51 goes low, CS2 going high and 
WE going low : A write end at the earliest transition among CS1 going high, CS2 going low and WE going high, tWP is measured from the begining of writ 
to the end of write. 

2. tCW is measured from the CS1 going low or CSz going high to the end of write. 

3. tAS is measured from the address valid to the beginning of write. 

4. {WR is measured from the end of write to the address change. tWR(1) applied in case a write ends as CS: or WE going high tWWR(2) applied in case a write 
ends as CS2 going to low. 


FUNCTIONAL DESCRIPTION 


WE 


| Hignhz | ish SC 
High-Z 


|x| PowerDown | ——sHigh-z_—| 
Pook Read | tt S| tc sd 
poles <i et Wiles ee Se ieee = 


oS 
fe) 


an ~ 


ELECTRONICS 


Preliminary 
KM68FS2000Z, KM68FR2000Z Family CMOS SRAM 


256Kx8 bit Super Low Power and Low Voltage Full CMOS SRAM 
with 48-CSP(Chip Size Package) 


FEATURES GENERAL DESCRIPTION 

« Process Technology : 0.44m Full CMOS The KM68FS2000Z and KM68FR2000Z family are fabricated 

« Organization : 256Kx8 by SAMSUNG's advanced Full CMOS process technology. The 

« Power Supply Voltage family can support various operating temperature ranges and 
KM68F$2000Z Family : 2.3V(Min) ~ 3.3V(Max) has very samll from factor with 0.75 ball pitch and 6 x 8 ball 
KM68FR2000Z Family : 1.8V(Min) ~ 2.7V(Max) array. The family also support low data retention voltage for bat- 

. Low Data Retention Voltage : 1.5V(Min) tery back-up operation with low data retention current. 


Three state output and TTL Compatible 
Package Type : 48-CSP with 0.75mm ball pitch 


PRODUCT FAMILY 


} ‘Operating | a ib: 2 ae G ‘YP Po 
= don) (lect) ay foe 


: 100*@Vcc=3.0 +0.3V 55mA(Max) | | 

ced 150*@Vcc=2.5+0.2V 30mA(Max) ; — 
max 
1.8~2.7V 300*@Vcc=2.0+0.2V 15mA(Max) 


- 100*@Vcc=3.0+0.3V 55mA(Max) 
KM68FS2000ZI 2.3~3.3V 150*@Voc=2.5+0.2V 30mA(Max) 10nA 


KM68FR2000Z1 1.8~2.7V 300*@Vcc=2.040.2V 15mA(Max) 


* The parameter is measured with 30pF test load. 


max 


KM68FS2000Z2 


KM68FR2000Z 


Commercial 
(0~70) 


(6x8 ball area 
with 0.75mm 
ball pitch) 


Industria 
(-40~85) 


48-CSP PIN TOP VIEW FUNCTIONAL BLOCK DIAGRAM 


Add Buffer 


* See last page for package dimension. 


TO rm M™TDUOWD > 


ame 


| Name | ee & ne 
vss 
N.C 


Write Enable Input|Vss 
CS1,CS2 | Chip Select Input | 1/01~I/Os | Data Inputs/Outputs 
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KM68FS2000Z, KM68FR2000Z Family 


PACKAGE DIMENSIONS (Units : mm) 


2. ne 


Bottom View 


Detail A 


Ball #A1 
-——— 


Elastomer 


Elastomer 


0.3/Typ. 


h#——B2—-} SRAM Die 
/ 


Notes, 
1. Bump counts : 48(8row x Grow) 
2. Bump pitch : (x,y)=(0.75 x 0.75)(typ.) 
3. All tolerence are +/-0.050 unless 
otherwise specified. 
4. Typ: Typical 
5. Y is copianarity : 0.08(max) 
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ELECTRONICS 


KM616FV2000, KM616FS2000, KM616FR2000 Family 


Preliiminary 
CMOS SRAM 


128Kx16 bit Super Low Power and Low Voltage Full CMOS Static RAM 


FEATURES 


Process Technology : 0.44m Full CMOS 
Organization : 128Kx16 

Power Supply Voltage 

KM616FV2000 Family : 3.0V(Min) ~ 3.6V(Max) 
KM616FS2000 Family : 2.3V(Min) ~ 3.3V(Max) 
KM616FR2000 Family : 1.8V(Min) ~ 2.7V(Max) 
Low Data Retention Voltage : 1.5V(Min) 

Three state output status and TTL Compatible 
Package Type : JEDEC Standard 
44-TSOP(II)-Forward/Reverse 


e 


PRODUCT FAMILY 


KM616FV2000 


KM616FR2000 
KM616FV2000I 


KM616FS20001 


KM616FR2000 


Industria 2.3~3.3V 


(-40~85C) 


70*/85@Vcc=3.3+0.3V 
"85@Vcc=3.0+0.3V 


NowA** 80mA(Max) 
120°150@VCC=2.5+0.2V ie - 50mA(Max) 


3.0~3.6V 


Commercial 2.3~3.3V 
KM616FS2000 (0~70°) [ea 


1.8~2.7V 300*@Vec=2.0+0.2V 
3.0~3.6V 70*/85@Vcec=3.3+0.3V 


85@Vec=3.0+ 0.3V 
120*/150@VCC=2.5+0.2V 


300*@Vcc=2.0+0.2V 


1.8~2.7V 


GENERAL DESCRIPTION 


The KM616FV2000, KM616FS2000 and KM616FR2000 family 
are fabricated by SAMSUNG's advanced Full CMOS process 
technology. The family can support various operating tempera- 
ture ranges and have various package types for user flexibility of 
system design. The family also support low data retention volt- 
age for battery back-up operation with low data retention cur- 
rent. 


80mA(Max 


44-TSOP(Il} 
Forward/ 
Reverse 


20mA(Max 
80mA(Max 


2uh*** 44-TSOP(II) 
NowA** maa ee, Forward/ 
(Max) mes) Revers 


20mA(Max) 


* measured with 30pF test load, ** for low power version, *** for super low power version with special handling. 


PIN DESCRIPTION 


9 36 
© 44-TSOPI(II) 


Forward Reverse 


36 9 
bi 44-TSOP(il) 


FUNCTIONAL BLOCK DIAGRAM 


"Name |Functio am neti 
VO1~VO16 


ral 


on” 
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Preliiminary 
KM616FV2000, KM616FS2000, KM616FR2000 Family ~~ CMOS SRAM 


PRODUCT LIST & ORDERING INFORMATION 
PRODUCT LIST FOR LOW LOW POWER CONSUMPTION 


a am t art Name unctiol 
KM616FV2000T-7 44-TSOP F, 70ns, 3.3V, LL KM616FV2000TI-7 44-TSOP F, 70ns, 3.3V, LL 
KM616FV2000T-8 44-TSOP F, 85ns, 3.3V, LL KM616FV2000TI-8 44-TSOP F, 85ns, 3.3V, LL 
KM616FV2000R-7 44-TSOP R, 70ns, 3.3V, LL KM616FV2000RI-7 44-TSOP R, 70ns, 3.3V, LL 
KM616FV2000R-8 44-TSOP R, 85ns, 3.3V, LL KM616FV2000RI-8 44-TSOP R, 85ns, 3.3V, LL 


KM616FS2000T-12 44-TSOP F, 120/85ns, *2.5/3.0V, LL KM616FS2000TI-12 44-TSOP F, 120/85ns, 2.5/3.0V, LL 
KM616FS2000T-15 44-TSOP F, 150/85ns, 2.5/3.0V, LL KM616FS2000TI-15 44-TSOP F, 150/85ns, 2.5/3.0V, LL 
KM616FS2000R-12 44-TSOP R, 120/85ns, 2.5/3.0V, LL KM616FS2000RI-12 44-TSOP R, 120/85ns, 2.5/3.0V, LL 
KM616FS2000R-15 44-TSOP R, 150/85ns, 2.5/3.0V, LL KM616FS2000RI-15 44-TSOP R, 150/85ns, 2.5/3.0V, LL 


KM616FR2000T-30 44-TSOP F, 300ns, **2.0/2.5V, LL KM616FR2000TI-30 44-TSOP F, 300ns, 2.0/2.5V, LL 
KM616FR2000R-30 44-TSOP F, 300ns, 2.0/2.5V, LL KM616FR2000RI-30 44-TSOP F, 300ns, 2.0/2.5V, LL 


* The meaning of 2.5V/3.0V, 120/85ns is that the operating VCC is ranged from 2.3V(Min) to 3.3V(Max) with speed 120ns @2.5V £0.2 and 85ns @3.0V 0.3. This type of 
meaning is applied to other notations like the example. 
** But in case of KM616FR2000T-30, there is only one speed bin, 300ns though it supports wide range operating VCC. 


PRODUCT LIST FOR SUPER LOW POWER CONSUMPTION 


The product names for super low power version has letter[L] at the end of product name of low low power version. The part name for 
128Kx16 Super Low Power product operating at 2.3~3.3V with 85ns @ 3.0V and 120ns @ 2.5V will be KM616FA2000TI-12L.. 

And if suppliment is required for those products please contact Samsung Electronics Branch near your office. Samsung will support with 
special treatment. 


ORDERING INFORMATION 


aor cae xX - j 
- Blank-Low Low Power, L-Super Low Power | 


——-——— Access Time : 7=70ns, 8=85ns, 10=100ns, 12=120ns, 
15=150ns, 30=300ns 
‘Operating temperature : |=Industrial, E=Extended, Blank=Commercial 
-————— Package Type: T=TSOP Forward 
R=TSOP Reverse 
—-----—— Die Version : B=1st generation 
-—_—-——— Density : 2000=2Mbit 


nn V8 0-3.6V, S=2.3~3.3V, R=1.8~2.7V Ver 
ee ——— Process Technology : F-Full CMOS(6-Tr Cell) 
nn Organization : 16=x16 
res ————— SEC Standard SRAM 
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ELECTRONICS 


| Preliiminary 
KM616FV2000, KM616FS2000, KM616FR2000 Family CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


Voltage on any pln relative to Ves ozs” |v |: 
Voltage on Vcc supply relative to Vss -0.2 to 4.0V2) PW ee 
KM616FS2000I 


cc 
Operating Temperature TA 
-40 to 85 Cc 
: KM616FR20001I 


Soldering temperature and time 260, 5sec(leadOny) | - |  - | 


* Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional operation of 
the device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

1) VinVouT=0.2 to 3.9V for KM616FV2000 Family. 

2) Maximum Vec=-0.2 to 4.6V for KM616FV2000 Family. 


KM616FV2000 
KM616FS2000 
KM616FR2000 


KM616FV2000I 


RECOMMENDED DC OPERATING CONDITIONS* 


KM616FV2000 Family 
KM616FS2000 Family 
KM616FR2000 Family 


1b 
Vcc 
27 
KM616FV2000 Family | Vcc=3.3+0.3V 

VIH 


Supply voltage 


Vec=3.0+0.3V 52 
KM616FS2000 Family 
Vec=2.5+0.2V 2.0 


KM616FR2000 Family | Vec=2.5+0.2V 
Voc=2.5+0.2V 
Input low voltage All Family 


* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified 

= Ta=25T 

*** Vi_(min)=-1.5V for = 30ns pulse width 


Input high voltage 


CAPACITANCE* (f=1MHz, Ta=25°C) 


Input capacitance 
Input/Output capacitance 


* Capacitance is sampled not 100% tested 


es” 
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Preliiminary 
KM616FV2000, KM616FS2000, KM616FR2000 Family CMOS SRAM 


DC AND OPERATING CHARACTERISTICS 


‘Input leakage current VIN=Vss to Vcc -1 
Output leakage current CS=Vin or WE=VIL, . -1 


Operating power supply current | CS=ViL 
CC | VIN=VIH or VIL, llo=OmA 


Cycle time=1 ws 100%duty 
CS<0.2vV 


N 


w ai 
3 3 BIR 


Average operatingcurrent 


CS=VIH, o=0mA 


Min cycle, 100% duty | Voo=2.7V@120ns 
Vec=2.2V@300ns 


Output low voltage 


Output high voltage 


Standby Current(TTL) 
KM616FV1000 Super Low Power 
KM616FS1000 

sonay [farms | | ceva 

(CMos) | KM616FV1000 Otherinput =O-Vee | Super Low Power 
KM616FS1000 


1) Commercial Product 
Ta=0 to 70°C, Vec=3.3+0.3V for 616FV2000 Family, Vec=2.3(Min)~3.3V(Max)V for 616FS2000 Family, 
Vec=1.8(Min)~2.7V(Max)V for 616FR2000 Family. 
-Industrial Product : Ta=-40 to 85°C , Vec=3.3£0.3V for 616FV20001 Family, Vcc=2.3(Min)~3.3V(Max)V for 616FS20001 Family, 
Vec=1.8(Min)~2.7V(Max)V for 616FR2000! Family. 
2) The value has difference by + 1A 
Measured at Vcc=3.3(Max). 
3) The value is not 100% tested but obtained statistically at Temp=25 TC 
4) - The value is measured at Vec=3.0+ 0.3V 
- lcc2=70mA with 70ns at Vec=3.3+0.3V, but this value is not 100% tested but obtained statisticalty. 
- lec2=40mA with 100ns cycle at Vec=2.5+0.2V, but this value is not 100% tested but obtained statistically. 
+ lec2=20mA with 150ns cycle at Vec=2.0+0.2V, but this value is not 100% tested but obtained statistically. 
5) The value is measured ar Vcc=3.0+0.3V, The value measured at Vec=2.5+ 2.0V is under the calue of Vec=3.0+0.3V. 
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ELECTRONICS 


Preliiminary 
KM616FV2000, KM616FS2000, KM616FR2000 Family CMOS SRAM 


A.C CHARACTERISTICS 
TEST CONDITIONS (1.Test Load and Test Input/Output Reference)* 


Vt™*** 


. 0.4 to 2.2V Vec=3.3V, 3.0V, 2.5V 
Input pulse level 


Tinpaveeiaitine Side SSCS 
input and output reference voltage 


Cri=100pF 
Output load (See right) See Test Condition #2 * Including scope and jig capacitance 
CL=30pF *R1=30702, R2=31502 


7 ; a “*“VTM=2.8V for VCC=3.0/3.3V 
See DC Operating conditions 22 3V for V0C=2.5V 


=1.8V for VCC=2.0V 


TEST CONDITIONS (2. Temperature and Vcc Conditions) 


KM616FR2000 4.8(Min)~2.7(Max) 2.0V£0.2 Operation | 300s —_—| 
: 2.5V + 0.2 Operation 120°/150ns : 
KM616FS2000 0~70C 2.3(Min)~3.3(Max) Commercial 
3.0V + 0.3 Operation 
i ; 3.3V + 0. i 


; 2.5V = 0.2 Operation 120*/150ns 
KM616FS20010 -40~85 C 2.3(Min)~3.3(Max) 
3.0V + 0.3 Operation | 8éns 
KM616FV2000! -40~85 C 3.0(Min)~3.6(Max) 3.3V = 0.3 Operation 70*/85ns 


* All the parameters are measured with 30pF test load 


; 2 
KM616FV2000 3.0(Min)~3.6(Max) v + 0.3 Operation 70*/85ns 
KM616FR2000! -40~85°C | 1.8(Min)~2.7(Max) 2.0V + 0.2 Operation | 


ELECTRONICS 


Preliiminary 
KM616FV2000, KM616FS2000, KM616FR2000 Family CMOS SRAM 


PARAMETER LIST FOR EACH SPEED BIN 


Read 


asus) 

Bl i aol i lal 

nnd 9 Ed IP el Da i al eal 
tBLZ 

sical Fda Sela aa bl led 
tHZ2 

nn 1G lel Bl al al a a 
tBHZ 

es aed SEES 


ce eee 
wis |wtte ewe | _we [70 - [es] - [roo] -|va0| - [veo] - [200] | ve | 
chip setctio endefwnte | cw [60] - | 70] - |e | - | 100] [20] - [a0] - | ne 
paaesssstupine | ws |o|-]o|-[o|-|o[-|e|-|o|-|m| 
ares vaistoendefwnte | taw [65 | - | 70] - | o0| - [400] - [20] - [200] | me | 
ite pusewian | we [s|- [oo] - |] -|e0| - |v] - [amo] - | me | 
OE, TE vats enserwe | ew [6s |- | 70] - | | - | soo] - [rao] - [a0] - | re | 
tte recoveryome | twa |o]-|o}-fo|-|o]-[e|-]ol-|m 
witeroouptnionz | we | 0 [25] o|as|o|a|o[as[o|o[o] a] m| 
Data towite tne verap | tow [30| - | as] - || - || - |e] - [| - |r| 
oataratromweime | ton |e] -[o|-|o|-|o[-|e|-|o|-|m| 
[Enawietoouputiowz | ow | s[-1s]-]s]-]s|-]s|-[»|-]m| 


* not yet available, only for reserved speed bins. 


ELECTRONICS 


: Preliiminary 
KM616FV2000, KM616FS2000, KM616FR2000 Family CMOS SRAM 


DATA RETENTION CHARACTERISTICS 


See data retention 
Recovery time waveform 


* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified 

2) Industrial Product : Ta=-40 to 85'C, unless otherwise specified 
** Ta=25°C, the value is too small to detect by test machine, 0.01A statistically 
*** The min value is almost OnA statistically 


DATA RETENTION WAVE FORM 
(CS controlled) 
Data Retention Mode 


Vec 


CS 2 Vcc - 0.2V 


ELECTRONICS 


Preliiminary 
KM616FV2000, KM616FS2000, KM616FR2000 Family CMOS SRAM 


TIMMING DIAGRAMS 


TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
( CS=OE=Vit, WE=Vin, UB or, and LB=ViL ) 


TIMING WAVEFORM OF READ CYCLE(2) (WE=vix) 


RC 
Address 
\¢—ton 
tas 


= = 


High-Z 
NOTES (READ CYCLE) 
1. tHZ and tOHZ are defin 
any given temp 


as the time at which the outputs achieve the open circuit conditions and eference: 
and voltage condition, tHZ(max.) is less than tLZ(min.) both for a given device and from device to device interconnectio 
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ELECTRONICS 


: Preliiminary 
KM616FV2000, KM616FS2000, KM616FR2000 Family CMOS SRAM 


TIMING WAVEFORM OF WRITE CYCLE(1) (WE Controlled) 


twee) 


= 


WE twea) 


tas(s) 


tow 


; tox 
Data in Data Valid 
twuz tow : 
Data out Data Undefined 


TIMING WAVEFORM OF WRITE CYCLE(2) (CS Controlled) 


twee ; 
Address X 
twrc4) 
tow) 


tas(s) 


tow tou 
Data in —_— Valid 


| | 


ELECTRONICS 


ae Preliiminary 
KM616FV2000, KM616FS2000, KM616FR2000 Family CMOS SRAM 


_ TIMING WAVEFORM OF WRITE CYCLE(3) (UB, CB Controlled) 


twria) 


—_ a = 


Dataout 9 ——————_____High-2 —________________———High-Z 


NOTES (WRITE CYCLE) 
1. Awrite oe dialed beard low CS and low WE. A write os Lee eri praia seeh lp ai ing UB or LB for 


byte operation or simulte g UBa nd TB for dou ope cere age at the earliest tra when ned goes rhigne Nd WE gone 
high ‘The AAP la measur ap amr be gi 

2. tCWis measured from the CS going low to end of 
tAS is measured from the address valid to the beg iad of w 

4. tWR is measured from the end or write to the address change. ane applied in case a write ends as CS or WE going high. 


* X means don't care (Must be in high or low states) 


LE Ba Ns ed 
a . 
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Preliminary 
KM616FS2000Z, KM616FR2000Z Family CMOS SRAM 


128Kx16bit Super Low Power and Low Voltage Full CMOS SRAM 
with 48-CSP(Chip Size Package) 


FEATURES GENERAL DESCRIPTION 

+ Process Technology : 0.44 Full CMOS The KM616FS2000Z and KM616FR2000Z family are fabri- 

+» Organization :128Kx16 cated by SAMSUNG's advanced Full CMOS process technol- 

« Power Supply Voltage ogy. The family can support various operating temperature 
KM616FS2000Z Family : 2.3V(Min) ~ 3.3V(Max) ranges and has very samll from factor with 0.75 ball pitch and 6 
KM616FR2000Z Family : 1.8V(Min) ~ 2.7V(Max) x 8 ball array. The family also support low data retention voltage 

« Low Data Retention Voltage : 1.5V(Min) for battery back-up operation with low data retention current. 


Three state output status and TTL Compatible 
Package Type : 48-CSP with 0.75mm ball pitch 


PRODUCT FAMILY 


; 1 00*@Vec=3.0 +0.3V 80mA(Max) 
KM616FS2000Z Commercial 2.3~3.3V 410A 
f 150*@Vec=2.5+0.2V 50mA(Max 
(0~70°C) @ (Max) (max) | 48-CSP 


4.8~2.7V 300*@Vcc=2.0+0.2V 25mA(Max) (6x8 ball area 


100*@Vcc=3.0+0.3V 80mA(Max) with 0.75mm 


150*@Vcc=2.5+0.2V 50mA(Max) tie ball pitch) 
a 


KM616FS20002Z! Industria 2.3~3.3V 
(-40~85 C) 


KM616FR2000ZI 1.8~2.7V 300*@Vcc=2.0+0.2V 25mA(Max) 


* The parameter is measured with 30pF test load. 


48-CSP PIN TOP VIEW FUNCTIONAL BLOCK DIAGRAM 


Decorder 


xz oaonmmnuoooqogwn yp 


* See last page for package dimension. 


[OE _| output Enable input 
/01~V/016 


Data Inputs/Outputs 
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iminary 


] 


Pre 
CMOS SRAM 


KM616FS2000Z, KM616FR2000Z2 Family 


PACKAGE DIMENSIONS (Units : mm) 


Detail A 
Ball #A1 


Elastomer 


fan [ Notes, 

13.75 1. Bump counts : 48(8row x Grow) 

2. Bump pitch : (x,y)=(0.75 x 0.75)(typ.) 

3. All tolerence are +/-0.050 unless 
otherwise specified. 

4. Typ: Typical 

5. Y is copianarity : 0.08(max) 


x1 Elastomer 


ara 
Leal 5 
a: 
| Bt | 
ib | 
Ie es 
= 
fSeosed 
eae 


0.3/Typ. 


243 


ELECTRONICS 


ee 


ie 


ee 


es 


a 


EE Se 


KM88FS87, KM88FR87 Family 


Preliminary 
7 MSRAM 


Integrated 256K x 8 bit MaskROM with 128K x 8 bit SRAM 


FEATURES 


» Process Technology : 0.44m Full CMOS 
Both ROM and RAM in one chip 
Organization : 256Kx8(ROM), 

128K x 8(SRAM) 
Power Supply Voltage 
KM88FS87 Family : 2.3V(Min) ~ 2.7V(Max) 
KM88FR87 Family : 1.8V(Min) ~ 2.2V(Max) 
Low Data Retention Voltage : 1.5V(Min) 
Three state output status and TTL Compatible 
Package Type: 32-TSOP | - Forward 

32-sTSOP | - Forward 


PRODUCT FAMILY 


KM88FR87 
KM88FS871 


Industria 


* measured with 30pF test load 


PIN DESCRIPTION 


32-TSOP(I)- Forward 
32-sTSOP(I)- Forward 


= oo 

[Addresses for ROM & SRAM array | 1 | 
|MSB address for onlyROM |_| 
[SRAM array select | 
FROMarraysetect_ | 
[SRAMWriteEnable | 
OutputEnable | 


*MAi17 is used only for ROM 


2.3~2.7V 250/500 
KM88FR871 (-40~85 ©) 1.8~2.2V 250/500 


GENERAL DESCRIPTION 


The KM88FS87 is fabricated by SAMSUNG's advanced Full 
CMOS process technology. The family is a combination chip 
consist of 2Mbit ROM organized as 256K words by 8bits and 
1Mbit SRAM organized as 128K words by 8bits. 

The family can support various operating temperature ranges 
and super low voltage operation. The family also support low 
data retention voltage for battery back-up operations with low 
data retention current. 


32-TSOP | 
32-sTSOP | 
Forward 


ADDRESS SCRAMBLE 


* MAjz7 is not used for 128Kx8 RAM 


KEY APPLICATION 
Alpha-numeric pager, CT2, Cellular phone, POS, PDA, 
Electronic Data Bank, etc. 
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KM64B261A BiCMOS SRAM 


64K x 4 Bit High-Speed BiCMOS Static RAM 


FEATURES GENERAL DESCRIPTION 


« Fast Access Time 6, 7, 8,ns(Max.) The KM64B261A is a 262,144-bit high-speed Static Random 
Access Memory organized as 65,536 words by 4 bits. The 
KM64B261A uses four common input and output lines and has 
an output enable pin which operates faster than address access 


« Low Power Dissipation 
Standby (TTL) : 90mA(Max.) 


; (CMOS) : 20mA(Max.) time ar read cycle. The device is fabricated using SAMSUNG's 

Operating Current :160mA (f=100MHZz) advanced BiCMOS process and designed for high-speed circuit 

+ Single 5.0V* 5% Power Supply technology. It is particularly well suited for use in high-density 

» TTL Compatible Inputs and Outputs high-speed system applications. The KM64B261A is packaged 
+ Fully Static Operation in a 300 mil 28-pin plastic SOJ . 


- No Clock or Refresh required 
« Three State Outputs 
e Center Power/Ground Pin Configuration 
¢ Standard Pin Configuration 
KM64B261AJ : 28-SOJ-300 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION(Top View) 


Pre-Charge-Circuit | 


Ao ——— 
Al + 
3 
A2 2 Memory Array 
A3 n 128 Rows 
ee z 512x4 Columns 
Ad aw 
AS 
Aé 
ames = 
Data 1/0 Circuit 
O01 ~ 1/04 Cont. Column Select 


A7 As Ag A10A11A12A13A14A15 


_ PinFunction 


PIN FUNCTION 
| PinName {| __ 
=i Ao - Ais 
WE 
cs 
[OE | OutputEnable Cd 
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Aa al ol 


KM64B261A | a BiCMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


a 
Wattage on Any PinReltveto Ves «dS Ww Vo «SSCS 
Vottage on Voc SuppiyRelatvetoves | _——iveo’”=~—=~=C*~‘dtS~S*~“‘Se.O «|S 
[PowerDisipaton ———SSC*dSSCiSC~‘SC“‘C#CNNCS TW 
= ee 
ed meet 


Storage Temperature -65 to 150 
Operating Temperature 0 to 70 


* Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(ta = 0 to 70°C) 


[Parameter | Symbol] 
Supply Voltage vee | 
[Steund vs 


Input Low Voltage . 
input Low Voltage Ce 


* ViL(Min) = -2.0(Pulse Width <3ns) for | < 20mA 
** ViH(Max) = Vcc + 2.0V(Pulse Width <8ns) for | < 20mA 


DC AND OPERATING CHARACTERISTICS (ta = 0 to 70°C ,Vcc= 5.0V + 10%, unless otherwise specified) 


Symbol Test Conditions [in Ts Tot 
Input Leakage Current a VIN =Vss_ to Vcc 


Output Leakage Current CS=Vin or OE=Vin or WE=ViL 
VouT = Vss to Vcc 

Operating Current lec f=100MHz, 100% Duty 
CS=Vit, VIN = ViH or Vit, louT=OmA 


f=O0MHz, CS = Vcc-0.2V, 20 ‘ 

VIN 2 Vec-0.2V or VIN S 0.2V 
OuiputtowVetagetevel | va [iaemaSSSSC«dTSC‘ dT SC id 
SIH 1 i ae el 


CAPACITANCE*( Ta =25°C, f=1.0MHz) 


Test Conditions 


A 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


KM64B261A BiCMOS SRAM 


AC CHARACTERISTICS Ta=0 to 70, Vcc = 5.0V+ 5%, unless otherwise noted.) 
TEST CONDITIONS 


input and Output ining Reference Levels 
Output Load 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 
+5.0V 
DOUT 
4802 
Zo = 5022 DOUT 
= Ri = 502 
255 $2 5pF* 
Oo 
VL = 1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


ELECTRONICS 


KM64B261A BiCMOS SRAM 


WRITE CYCLE 


ui 


Chip Select to End of Write 


Write Cycle Time 
Address Setup Time 
Address Valid to End of Write 
Write Pulse Width(OE High) 
Write Pulse Width(OE Low) 
Write Recovery Time 
Write to Output High-Z 
Data Hold from Write Time 


Data to Write Time Overlap 


End Write to Output Low-Z 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) 


Data Out 


NOTES(READ CYCLE) 

WE is high for read cycle. 

All read cycle timing is referenced from the last valid address to the first transition address. 

tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VOH or VOL 
Levels. 

At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device. 
Transition is measured + 200nV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 

Device is continuously selected with CS=VIL. 

Address valid prior to coincident with CS transition low. 

For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


BONA WN> 


an 7 


ELECTRONICS 


KM64B261A BiCMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 


tRC 


tAW {WR(5) 


OE Vy om La 


S (4) tWP1(2) 


WE 
{DH 
Data In High-Z Data Valid 
tOHZ(6) 
$$$ __—_______--_______p 
TYVVVV VV VV VY YY YY YY YY VY YY VV YYYYYVYYYYYVYYYVYVVVY High-Z(8) 
Data Out 


TANATAVAVATAYAVA AN AY AVAVAVAVAVAVAYA'AYAVA'AYAVAAV AY AYA'AYAYAYAYAVA'A'A' AY AYAVAYAYAVA’AVAVAY AAV AY AVA AYA'AVAYAN 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


two 


tAS(4) tWP(2) tOH 
WE Wh 
tDH 
tOHZ@6, 7) Sig i é 
EUR RTH THERE ERR HERERO High-Z@) ATKIN 
Data Out YUAN XA RR RON NON 


255 


ELECTRONICS 


KM64B261A BiCMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlied) 


twc 


eke ae en ee ee so 
‘a 


tLZ 


Hi 


Data Out pee) 


NOTES(WRITE CYCLE) 
1. All write cycle timing is referenced from the last valid address to the first transition address. 
2. Awrite occurs during the overlap of alow CS and WE. A write begins at the latest transition CS going low and WE going low; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 


3. tCWis measured from the later of CS going low to end of write. 
4. tAS is measured from the address valid to the beginning of write. 
5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 
6. If OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 
7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. if CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 
9, Doutis the read data of the new address. 
10. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 


applied. 


FUNCTIONAL DESCRIPTION 


Not Select 
Output Disable 


Icc 


* NOTE : X means Don't Care. 
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ELECTRONICS 


KM64258C 


CMOS SRAM 


64K x 4 Bit High-Speed CMOS Static RAM 


FEATURES 


« Fast Access Time 12, 15, 20ns (Max.) 
« Low Power Dissipation 
Standby (TTL): 40mA(Max.) 
(CMOS): 2mA(Max.) 
Operating KM64258C - 12 : 150mA(Max.) 
KM64258C - 15 : 140mA(Max.) 
KM64258C - 20 : 130mA(Max.) 
« Single 5.0V £'10% Power Supply 
« TTL Compatible Inputs and Outputs 
« I/O Compatible With 3.3V Device 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
« Standard Pin Configuration 
KM64258CP : 28-DIP-300 
KM64258CU : 28-SQJ-300 


FUNCTIONAL BLOCK DIAGRAM 


Pre-Charge-Circuit 
Rees 


Clik Gen. 


Ao 
At 
A2 + 
A3 $3 Memory Array 
MM 73) 512 Rows 
ne FS 128x4 Columns 
wo 
A13 
At4 
A15 
ee | 
1/O Circuit 
01 ~ 1/04 Column Select 
cs 
WE 
SE - 


GENERAL DESCRIPTION 


The KM64258C is a 262,144-bit high-speed Static Random 
Access Memory organized as 65,536 words by 4 bits. The 
KM64258C uses 4 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using SAMSUNG's 
advanced CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM64258C is packaged in 
a 300 mil 28-pin plastic DIP or SOU. 


PIN CONFIGURATION(Top View) 


SOJ/DIP 


PIN FUNCTION ' | 


Address Inputs 
Write Enable 
Chip Select 


3 
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KM64258C | CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


) 
[PowerDissipaion SSCS SC*dCSC“‘CS‘'}O~CSSC“‘COC~C*~* 


* Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(Ta = 0 to 70°C) 


Supply Voltage 


Input Low Voltage 


* VIL(Min) = -2.0(Pulse Width <10ns) for | < 20mA 
** ViH(Max) = Vcc + 2.0V(Pulse Width = 10ns) for! = 20mA 


VIN = Vss to Vec 
CS=Vin or OE=ViH or WE=VIL 
VouT = Vss to Vec 

Operating Current Min. Cycle, 100% Duty 


CSEVIL, VIN = VIH or VIL, 
louT=O0mA 


Standby Current Min. Cycle, CS=ViIH 


f=0MHz, CS = Vcc-0.2V, 
Vin 2 Vcc-0.2V or ViIH or VIN = 0.2V 


Input Capacitance 


* NOTE : Capacitance is sampled and not 100% tested. 


a . 


ELECTRONICS 


KM64258C CMOS SRAM 


AC CHARACTERISTICS (1a= 0 to 70, Vcc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


Input Pulse Levels OV to 3V 


input Rise and Fall Times 
Ouiput Loads 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 
+5.0V — 9 +5.0V 
480 2 = 4802 
DOUT DOUT 
oO 
255 8 30pF* 255.2 = -- SpF* 
‘777 


* Including Scope and Jig Capacitance 


READ CYCLE 


Read Cycle Time 
Address Access Time 

Chip Select to Output - 

Output Enable to Valid Output 

Chip Enable to Low-Z Output Access 
Output Enable to Low-Z Output 
Chip Disable to High-Z Output 
Output Disable to High-Z Output 
Output Hold from Address Change 
Chip Selection to Power Up Time 
Chip Selection to Power DownTime 


ELECTRONICS 


KM64258C a | CMOS SRAM 


WRITE CYCLE > 


KM64258C-12 KM64258C-15 KM64258C-20 
Parameter 


End Write to Output Low-Z . 


- ——- 
Write Pulse Width(OE Low) 
to Ti 


A 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(‘1) (Address Controlled, CS=OE=Vi_, WE=Vin) 


: ‘ tRC 
XXXXKKKKX XXXXXX XXXXXXKKXKKA KS 


Data Out Previous Data Valid Ry XXX AAAAAAA 


WYN) WYK 


XXX MA XXX) Data Valid 
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ELECTRONICS 


KM64258C 7 CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) 


ARK TTT 
Data Out — ANY osaveld MAY 
‘ tPU tPD 
Vee" ake 2c IOC Foc tA close Gareeiae Sa ee ers 
Current 
NOTES(READ CYCLE) 


1. WE is high for read cycle. 

2. Ailread cycle timing is referenced from the last valid address to the first transition address. 

3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VOH or VOL 
Levels. 

4. At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to 

5. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. , 

8. Device is continuously selected with CS=ViL. 

7. Address valid prior to coincident with CS transition low. 

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 
tRC 


: 


UWA TAUNTS SUSU SNA ANN aan aaewavaaeaaecasanan High-Z(8) 


ELECTRONICS 


_KM64258C | | CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) — 


; tWR6) , 
tAS(4) tWP1(2) {OH 
; Poa ‘DW tDH 
tOHZ(6, 7) tow (10) (9) 
pata ou TEETER} 2 CN 
TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 
twc 
om JAW one). tWR(6) 


. ae 


Data In Hiah-2 _ Data Valid High-2 
t 6 


oe aa RE Hike 
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ELECTRONICS 


KM64258C a OS CMOS SRAM 


NOTES(WRITE CYCLE) 

1. All write cycle timing is referenced from the last valid adivass to the first transition address. 

2. Awrite occurs during the overlap of a low CS and WE. Awrite begins at the latest transition CS going low and: WE going low; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3. tCWis measured from the later of CS going low to end of write. 

4. tAS is measured from the address valid to the beginning of write. 

5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 

6. If OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 

7. For or common 1/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9. Doutis the read data of the new address. 

0. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. ; 


FUNCTIONAL DESCRIPTION 
= uo Fi 4 _s - Supply Current _ 


loc 


* NOTE : X means Don't Care. 


am | . 


ELECTRONICS 


KM68B261A BiCMOS SRAM 
32K x 8 Bit High-Speed BiCMOS Static RAM 
FEATURES GENERAL DESCRIPTION 


« Fast Access Time 6, 7, 8,ns(Max.) 
« Low Power Dissipation 
Standby (TTL) —: 110mA(Max.) 
(CMOS): 20mA(Max.) 
Operating Current : 170mA(f=100MHz) 
« Single 5.0V+ 5% Power Supply 
« TTL Compatible Inputs and Outputs 
« Fully Static Operation 
- No Clock or Refresh required 
e Three State Outputs 
« Center Power/Ground Pin Configuration 
« Standard Pin Configuration 
KM68B261AJ : 32-SOJ-300 


FUNCTIONAL BLOCK DIAGRAM 


Pre-Charge-Circuit 
a 


Ao 
At 
oS B 
~ 3 Memory Array 
A3 ” 512 Rows 
F 128x4 Columns 
a 


PSS 
{/O Circuit 
Column Select 


LILLLLU 
AA AAA AKA 


a al ol 


The KM68B261A is a 262,144-bit high-speed Static Random 
Access Memory organized as 32,768 words. by 8 bits. The 
KM68B261A uses eight common input and output lines and has 
an output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using SAMSUNG's 
advanced BiCMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM68B261A is packaged 
in a 300 mil 32-pin plastic SOJ . 


PIN CONFIGURATION(Top View) 


PIN FUNCTION 


cS ChipSetect 
OE | OutputEnable 


a 


ELECTRONICS 
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KM68B261A BiCMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


[Rating id 
[PowerDissipafon————SSCSC~=~irCSC“‘Cé*ROOOC*DSC“‘éNNO™OCC*dSS OCW 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(Ta = 0 to 70°C) 


Supply Voltage 


Input Low Voltage 
Input Low Voltage 


* Vit(Min) = -2.0(Pulse Width <3ns) for | < 20mA 
** ViH(Max) = Véc + 2.0V(Pulse Width <8ns) for} < 20mA 


DC AND OPERATING CHARACTERISTICS (ta = 0 to 70°C ,Vcc= 5.0V + 10%, unless otherwise specified) 


Symbol Test Conditions 
input Leakage Current VIN= Ves to Veo ro | 1 | «A | 


Output Leakage Current ILo CS=Vin or OE=Vin or WE=VIL -10 7. 
VouT = Vss to Vcc 
Operating Current Icc 1: OOMHz, 100% Duty 
CS=ViIL, VIN = VIH or VIL, louT=OmMA 
OH 


Parameter 


eee 

Standby Current | Min. Cycle, CS=Vin | tA 

ViN 2 Vec-0.2V or VIN = 0.2V 
ae ee ee 
a ea EO 


Output Low Voliage Level 
Output High Voltage Leva 


CAPACITANCE?*( Ta =25°C, f=1.0MHz) 


tem «d= 


Input/Output Capacitance 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


KM68B261A | | BiCMOS SRAM 


AC CHARACTERISTICS (ta= 0 to 70, Vcc = 5.0V+ 10%, unless otherwise noted.) 
TEST CONDITION 


Input Pulse Levels — OV to 3V 
Input Rise and Fall Times . - 3ns 


Input and Output timing Reference Levels 1.5V 
Output Loads See below 


Output Loads(A) Output Loads(B) 

for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 

9 +5.0V 
DOUT. 
z 4802 
Zo = 502 . DOUT 
Ri = 502 
Vi = 1.5V . . 777 


* Including Scope and Jig Capacitance 


READ CYCLE 


Chip Select to Output 


Output Enable to Valid Output 
Chip Enable to Low-Z Output Access 


Output Enable to Low-Z Output 


ELECTRONICS 


KM68B261A BICMOS SRAM 


WRITE CYCLE 


Data Hold from Write Time 
End Write to Output Low-Z 


[Deta Hold rom Wite Time 
[End Write to OutputlowZ ——_——_—+d 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) 


cS 177 ~ | az 


tOLZ 
tOH 


XX) ; OX AXAXAYY) 
Dats.Out RAK ata vad) 
NOTES(READ CYCLE) " 
4, WE is high for read cycle. x 
All read cycle timing is referenced from the last valid address to the first transition address. 
tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VOH or VoL 
Levels. , . 
At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device. 
Transition is measured + 200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
Device is continuously selected with CS=ViL. 
Address valid prior to coincident with CS transition low. 
For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


ONOak WH 


ELECTRONICS 


KM68B261A | _. BiCMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 


tRC ' : 


YYYYKXKKKKK KKK KKK KALA KKKKKRKKKXKAKAR RRR XX) 
Data Out UHURU ER ERR 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


twe 


a 
a ee i 


Data In Data Valid 
ree) ae (9) 
TKK KUKKRRK ERK WRI RHI II High-Z@) Harv VATA 
Data Out WYNN ARR AH HU 


ELECTRONICS 


KM68B261A | BiCMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 


two 


noo _a era 
a2 a. Zz 
High-Z High-Z 


t{WR(5) 


= 
mi 


tLz tWHZ66) 
High-Z WY) Ay iN High-Z(8) 
Data Out Cae 


NOTES(WRITE CYCLE) 

1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low; A 

' write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3. tCWis measured from the later of CS going low to end of write. 

4. tAS is measured from the address valid to the beginning of write. 

5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 

6. If OE, CS and WE are in the Read Mode during this period, the 1/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 

7. For common I/O applications, minimization or elimination of bus contention conditions i is necessary during read and write cycle. 

8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

0. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 


FUNCTIONAL DESCRIPTION 


fe HE 
High 


Output Disable 


* NOTE : X means Don't Care. 
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KM68257C/CL 


CMOS SRAM 


32K x 8 Bit High-Speed CMOS Static RAM 


FEATURES 
« Fast Access Time 12, 15, 20ns(Max.) 
« Low Power Dissipation 
Standby (TTL) —: 40mA(Max.) 
(CMOS) : 2mA(Max.) 
0.1mA(Max.)- L-ver. only 
Operating KM68257C/CL - 12 : 165mA(Max.) 
KM68257C/CL - 15: 150mA(Max.) 
KM68257C/CL - 20 : 140mA(Max.) 
» Single 5.0V + 10% Power Supply 
« TTL Compatible Inputs and Outputs 
» I/O Compatible with 3.3V Device 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
« Low Data Retention Voltage : 2V (min.)- L-ver. only 
« Standard Pin Configuration 
KM68257C/CLP : 28-DIP-300 
KM68257C/CLJ : 28-SOJ-300 
KM68257C/CLTG : 28-TSOP1-0813, 4F 


FUNCTIONAL BLOCK DIAGRAM 


Clik Gen. 


Pre-Charge-Circuit 
Pe tee 


GENERAL DESCRIPTION 

The KM6825/7C is a 262,144-bit high-speed Static Random 
Access Memory organized as 32,768 words by 8 bits. The 
KM68257C uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using SAMSUNG's 
advanced CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM68257C is packaged in 
a 300 mil 28-pin plastic DIP, SOJ or TSOP1 forward. 


PIN CONFIGURATION(Top View) 


O 


1 
2 
3 
4 
5 
6 
7 
8 
9 


SOJ/DIP 


A3 
A4 
AS a} 
AG 3 Memory Array 
A7 ” 512 Rows 
a E3 64x8 Columns 
ow 
Ai2 
A13 
A14 |” 
a 
~ 1/0 Circuit 
VO1 ~ 1/08 Column Select 
Ao At A2 Ags Ato Att 
cs 
WE 
OE 


Address Inputs 


Write Enable 


oc 
's 


Vv 
Vs: 


PrAMsUNa 
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KM68257C/CL CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


a a 
[Voltage on VecSupplyRelatvetoves | —=—swWec=SCS~*~‘*SC<“C*~‘s SW 
PowerDissipaion ———SSSC~dSCsC“‘“‘C PB] 
[Operating Temperature —=~SC~*~“~*~srCSC“‘SACOCC~C*SCS~*«t CS 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This i is a stress 
rating only and functional operation of the device at-these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(ta = 0 to 70°C) 


Min | 


Supply Voltage 
Input Low Voltage ee aa 


* VIL(Min) = -2.0(Pulse Width<10ns) for | < 20mA 
** ViH(Max) = Voc + 2.0V(Pulse Width<10ns) for! < 20mA 


ee see 


DC AND OPERATING CHARACTERISTICS ta = 0 to 70°C, Vcc=5.0V + 10% unless otherwise specified) 


a a ee see 


Output Leakage Current Be Vi or OE=Vin or WE=VIL 
VouT = Vss to Vcc 


CS=VIL, VIN = VIH or VIL, - 
louT=O0mA 


VIN > Vec-0.2V or VIN < 0.2V iver | =| 0 m 
Output Low Voltage Level loL=8mA ae 
Output High Voltage Level loH=-4mA ; 


Standby Current 


*Voec=5.0V + 5% Temp. =25C 


CAPACITANCE*( Ta =25 °C, f=1.0MHz) 


ee Test Conditions 


|[InpatiOutput Capactance 
input Capastance ee en 


* NOTE : Capacitance is sampled and not 100% tested. 


SAMSUNG ae 


ELECTRONICS 


KM68257C/CL | CMOS SRAM 


AC CHARACTERISTICS (Ta = 0 to 70, Vcc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


TinputRise andFalTimes iPS 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, \WHZ, tOW, tOLZ & tOHZ 
+5V +5.0V 
4802 4802 
DOUT DOUT 
2552 30pF* 2552 5pF* 


* Including Scope and Jig Capacitance 


READ CYCLE 


(C0 
(012 
Hz 
(On 
‘PU 


em a 


ELECTRONICS 


KM68257C/CL 7 CMOS SRAM 


WRITE CYCLE 


ae 
[Min [Max [Min | Max | Min | Max 

[Wie GyeleTme ——SSC=C~“~*~‘“‘~—rCSSP PC dt 
‘Chip SelecttoEndofwite—=«dtsow +f ae | - | a |] Ps 


[Address SetupTime | tS | | | Ts 


[Adcress Vaidto Endofwite (| ww |e | - | [| | - | 1s 

[lWwetg Pulse witOE ion) |, we |e | - | ~~ | | - | w= 

wie Pulse wiavOELew wes fe] | | | | 

FWite Recovery Time ——S~CaR | SE 

[Wits to Output High ——~S~rC | Lae He 
Data toWrte Time Overlap ___—~«| tw | 7 


TIMING DIAGRAMS 
TIMING. WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=O0E=Vit, WE=Vin) 


tRC 


tAA 


tOH 
a ae 


ELECTRONICS 


KM68257C/CL | . : CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) | 
_—_ 
paw out — _ ee: oe aa 3 


_ WE is high for rea cycle. 
2. Allreadc ae ng is referenced from the last valid addre: sa DW pe eh dang ade 
3. tee nd tOHZ are de fin ed as the “tne at which the Scie ce pen onde and ate. notreter ced to VOH or VoL 
vels, 
4. res ls Haha rature and voltage conditio pian ax.) is les aa et ave m device to de 
5. .Tra sees red 00 mV from wae ady state voltage iis a This meter Lelie an egies sted. 
6. Dev ute oe cted with CS=VIL. 
7. adr vai 5 orto vasa Sac lsedabel enon ae 


TIMING WAVE FORM OF WRITE ee (OE=Clock) - 
| Po 
- so aay ——— 


High-z(8) 


TERT RAR 
Data Out WYNN ONXID IRC RRY 


FAVATAVAVAVATAVAVATAVAVATAVAVATAVAVATAYA’A'AVAVATATAVA'A’A'AYA'A’AYA AVAYAYAYAVAYAYAYAYAYAYAYAYAYAYAYATAVA’AYATAY A 8 
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KM68257C/CL | | CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


ADD 
cs LL, 
S(4 tWP1(2) 1OH 
we ad 
; nT py 
ie ee?) =a (9) 

TRE HighZe) TN 

Data Out WIAD NMHC UMN MUNN MEN EY , ROU ANANY 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) | 


tWec ; 
tAW. 


. tWR6) 
eS , a aay . : 


{DH 
Data In High-2 Data Valid eee Bighe 
tLZ tWHZ(6) ; 
<___>> 


Hi , h Z AXXXXRRRKKXXAMAAYY Hi : h Z (8) 


Data Out TRIS 


ELECTRONICS 


KM68257C/CL | CMOS SRAM 


NOTES(WRITE CYCLE) 

1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write.” 
tCW is measured from the later of CS going low to end of write. , 

. tAS is measured from the address valid to the beginning of write. 

tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 

if OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of | 
the output must not be applied because bus contention can occur. 


OnRwW 


7. For common |/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 
9. Doutis the read data of the new address. ' 
10. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 
FUNCTIONAL DESCRIPTION 


0 Pin Supply Current 
High-. - | 


igh-Z 
Dour 
pw tc 


* NOTE : X means Don't Care. 


DATA RETENTION CHARACTERISTICS*(Ta = 0° to 70°C) 


[Parameter | Symbol _| Test Condition 
Vcc for Data Retention CS = Vcc - 0.2V 


Data Retention Current eae Vec = 2.0V, CS = Vcc - 0.2V 


VIN 2 Veco -0.2V or VIN S 0.2V 


. Data Retention Set-Up Time tSDR See Data Retention 
tRDR | Wave form(below) 


*L-Ver only. 


| Min. | Typ. | Max._| 
ae ae ee Ce 
acs 
ee el ee Pee 
a eee eee 


DATA RETENTION WAVE FORM(CCS controlted) 


tSDR Data Retention Mode tRDR 


Veco 


4.5V -- --- 


2.2V Ces re 


CS = Vec - 0.2V 
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KM611004/L 


CMOS SRAM 


1M x 1 Bit High-Speed CMOS Static RAM 


FEATURES 


» Fast Access Time 20, 25, 35ns(Max.) 
« Low Power Dissipation 
Standby (TTL) : 40mA(Max.) 
(CMOS): 2mA(Max.) 
. 0.5mA(Max.) ; L-ver. only 
Operating KM611001/L - 20 : 130mA(Max.) 
KM611001/L - 25 : 110mA(Max.) 
KM611001/L - 35 : 100mA(Max.) 
« Single 5.0V+ 10% Power Supply 
« TTL Compatible Inputs and Outputs 
+ Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
« 2V Minimum Data Retention ; 2V(Min.) - L-ver. only 
« Standard Pin Configuration 
KM611001/LP : 28-DIP-400 
KM611001/LJ : 28-SOJ-400A 


FUNCTIONAL BLOCK DIAGRAM 


Clk Gen. Pre-Charge Circuit 
eee nl 


i 8 

A3 — < Memory Array 
AS n 512 Rows 

As ES 2048 x1 Columns 
AT = 


(a 
1/0 Circuit 
Column Select 


Ao! A12! A14! Até! Ais 
A4 Att Ai3 Aids A17 Ato 


GENERAL DESCRIPTION 


The KM611001/L is a 1,048,576-bit high-speed Static Random 
Access Memory organized as 1,048,576 words by 1 bit. The 
KM611001/L has separate input and output line for fast read and 
write access. The device is fabricated using SAMSUNG's 
advanced CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM611001/L is packaged 
in a 400 mil 28-pin plastic DIP or SOU. 


PIN CONFIGURATION(Top View) 


SOJ/DIP 


‘oe 


ELECTRONICS 
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KM611001/L | CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(ta = 0 to 70°c) 
3! | . 


Input Low Voltage 


* VIL(Min) =-2.0V a.c(Pulse Widths 10ns) for | < 20mA 
** ViH(Max) = Vcc + 2.0V a.c (Pulse Width=10ns) for | < 20mA 


DC AND OPERATING CHARACTERISTICS(Ta = 0 to 70°C, Vec= 


5.0V + 10%, unless otherwise specified) 


es sed a ee a a 


Output Leakage Current ILo CS =Vin or WE=VIL 
Vout = Vss to Vcc 


Operating Current Min. Cycle, 100% Duty 
CS=VIL, VIN = ViH or VIL, 
lout=0mA 


Standby Current 
f=0MHz, CS = Vec-0.2V, 
VIN 2 Vcc-0.2V or VIN = 0.2V 


Input Capacitance 


* NOTE : Capacitance is sampled and.not 100% tested. 


ELECTRONICS 


KM611001/L a | CMOS SRAM 


AC CHARACTERISTICS (ta = 0° to 70, Vcc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


TE Le 1 a EES 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 


@ +5.0V +5.0V 


4802 4802 
DOUT / DOUT 
S777 


* Including Scope and Jig Capacitance 


READ CYCLE 


Read Cycle Time | =tRO 
Address Access Time 
Chip Select to Output 


WRITE CYCLE 


[WiteGydetime | we | a | - |» | -_| 
Forel are ee 
TAdcress Setup Tme ___——=«dt~s—~f of dP od 
fae ee eet 

eee er 


[Wie Puisewah Sd 
[Wite Recovey Time ———SSSS*YSCOR 
iw 

[Datato Write Time Overlap + Ow 
[Data Holditom Wte Tine | ‘OH 


ELECTRONICS 


KM611001/L | _ CMOS SRAM 


TIMING DIAGRAMS 
' TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=Vit, WE=Vin) 


se Previous Data Valid _NOXYHXUOX UNH) sical 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) 


, RN ee: ae 
tPD 


Dats Out UN MY 

Veco ------ lec Sticet tot ee Ree anes cesT, SS ot = os 
50% 60% 

Current ee 

NOTES(READ CYCLE) 


1. WE is high for read cycle. 

2. Ali read cycle timing is referenced from the last valid address to the first transition address. 

3. tHZ is defined as the time at which the output achieve the open circuit condition and is not referenced to VOH or Voi Levels. At any . 
given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device. 

. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 

- Device is continuously selected with CS=Vit. 

- Address valid prior to coincident with CS transition low. 


Ont 
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KM611001/L CMOS SRAM 
TIMING WAVE FORM OF WRITE CYCLE(1) ee. 


tWHZ 


tWHZ 
High-Z(8 
Data Out ohz(6) 


TIMING WAVE FORM OF WRITE CYCLE(2) (CS=Controlled) 
tRC 


AZZ 


and WE goinglow; A 


low 
rhe beain ing ofits te end of write. 


ae one ng high. 


< = aa 
Data Out ae Highé 


=. 
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KM611001/L | | _ CMOS SRAM 


FUNCTIONAL DESCRIPTION 


__& UO Pin | __Supply Current 
Not Select 


ee ea a a (an ee ee «ee |e 
an | ST (ee 


* NOTE : X means Don't Care. 


DATA RETENTION CHARACTERISTICS*(Ta = 0° to 70) 


Test Condition 
Vcc for Data Retention CS = Vcc - 0.2V 2.0 


i a ea a | 

: Vec = 2.0V, CS = Vec -0.2V 

[ asreteoncuren |e [Yorsyetioavonmeaw | ~ | | ot | at 

[Data Retenlon SetlipTime | SDR See Data Retention ieee el 
RoR | Wave formibetow) a a a ae 


Recovery Time 


* NOTE : L-Ver only. 


DATA RETENTION WAVE FORMCS controlled) 


tSDR Data Retention Mode tROR 


Vec 
4.5V 
2.2V 


VOR 


cs . . 
GID (Se PRS ree eee eee er eas ean ee er Saree Ree san? 


ELECTRONICS 


KM641003B/BL, KM641003BI/BLI 


Preliminary 
CMOS SRAM 


256K x 4 Bit (with OE)High-Speed CMOS Static RAM 


FEATURES 
« Fast Access Time 8,10,12ns(Max.) 
« Low Power Dissipation 
Standby (TTL) —: 30mA(Max.) 
( CMOS) : 10mA(Max.) 
1mA(Max.) - L-Ver. only 
Operating KM641003B/BL - 8 : 150mA(Max.) 
KM641003B/BL - 10 : 140mA(Max.) 
KM641003B/BL - 12 : 130mA(Max.) 
« Single 5.0V£10% Power Supply 
+ TTL Compatible Inputs and Outputs 
« I/O Compatible with 3.3V Device 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
« 2V Minimum Data Retention ; L-Ver. only 
« Center Power/Ground Pin Configuration 
« Standard Pin Configuration 
KM641003B/BLJ : 32-SOJ-400 
KM641003B/BLT: 32-TSOP2-400F 


FUNCTIONAL BLOCK DIAGRAM 


Clk Gen. Pre-Charge Circuit 
ieee ou 


Memory Array 
512 Rows 
512x4 Columns 


Row Select 


V/O Circuit & 
Column Select 


UI 
RAR KARE 


Ai4 ! Até 
Ai3 A1t5 At17 


Ait 


m ml ol 


GENERAL DESCRIPTION 


The KM641003B/BL is a 1,048,576-bit high-speed Static Ran- 
dom Access Memory organized as 262,144 words by 4 bits. The 
KM641003B/BL uses 4 common input and output lines and has 
an output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using SAMSUNG's 
advanced CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM641003B/BL is pack- 
aged in a 400 mil 32-pin plastic SOJ or TSOP2 forward. 


ORDERING INFORMATION 


KM641003B/BL -8/10/12 Commercial Temp. 


KM641003BI/BLI -8/10/12 Industrial Temp. 


PIN CONFIGURATION(Top View) 


uts 


Data Inputs/Outputs 


Power(+5.0V 


Ground 


tien” 
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| Preliminary 
KM641003B/BL, KM641003BI/BLI ee CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


[PowerDiesbaion ————SSSCSCSC~iSSCSCiSSC‘“SSC“‘CS(C‘*SO SC‘ SSCS 
Operating Temperature 
ee eae | eo a 


* Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(ta = 0 to 70°c) 


Supply Voltage Vv 


Input Low Voltage 
Input Low Voltage 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* VIL(Min) = -2.0V a.c(Pulse Width <6ns) for | < 20mA 
** ViH(Max) = Voc + 2.0V a.c (Pulse Width<6ns) for | = 20mA 


DC AND OPERATING CHARACTERISTICS( Ta = 0 to 70, Vec=5.0V + 10%, unless otherwise specified) 


CS=Vin or OE=Vin or WE=VIL 
VouT = Vss to Vcc 

Operating Current Min. Cycle, 100%. Duty 
CS=ViL, VIN = VIH or VIL, 
louT=0mA 


Standby Current 


f=0MHz, CS = Vcc-0.2V, 
Vin = Voc-0.2V or VIN <= 0.2V 


Ouiput Lew Valiage Leva 


Output High Voltage Level 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
*Vec=5.0V + 5% Temp. =25C 


CAPACITANCE" Ta =25°C, f=1.0MHz) 


Input/Output Capacitance 


Input Capacitance CIN 


* NOTE : Capacitance is sampled and not 100% tested. 
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ELECTRONICS 


Preliminary 
KM641003B/BL, KM641003BI/BLI | CMOS SRAM 


AC CHARACTERISTICS tTa= 0 to 70°C, Voc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


OV to 3V 
input Rise andFallTimes——SSCSC~dtCSC*‘“‘“S*S*S*S*S*SCSCSCSCSCSCS~C~S~s gS 


NOTE: Above test conditions are also applied at industrial temperature range. 


Output Loads(B) 
cea oa for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 
+5.0V 
DOUT ae 
DOUT 
Rt = 50.2 2552 SpE 


Vi = 1,5V 


* Including Scope and Jig Capacitance 


-READ CYCLE 


ead Cycle Time 


Output Enable to Low-Z Output tOLZ 


tH 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


ao” ~~ ae 


ELECTRONICS | 


Preliminary 


KM641003B/BL, KM641003BI/BLI = tx CMOS SRAM 
WRITE CYCLE - | | - 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vit, WE=ViH) 


: tRC 


. : AXXXXXXXXX V XX X\X "4 XX V XX XXX X XXX) : 
cere: ___ Previous Data Valid AXXO) wishes 


ELECTRONICS 


: Preliminary i 
KM641003B/BL, KM641003BI/BLI © CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vim) 


= Z 
_— Data Out. ——— RU R____eavene AED 

Vec ce = ‘ 

Current 

NOTES(READ shia 

1, WE is high for read c rhe 

2. Allre cad eye ting rom the last valid address to the first tra bap pas 

3. ba ae ste ap in vine at which the enrian achieve the open onan and are not referenced to VOH or VoL 

4. ate ay oe rature and voltage condition, tHZ(max.) is less than tLZ (min.) both be et ea and from dev 

5. Ss measured 200A from steady state v oltage with Lo paneer ae sampled an ei see aad. 

6. Dey Genin ust selected with CS=VIL. 

7. adres valid prior to sc faeiagt stl CS transition low. 

8. For ane n|/O applications, minimization or elimination of bus contention conditions is n sary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 


ELECTRONICS 


| | | Preliminary 
KM641003B/BL, KM641003BI/BLI : CMOS SRAM 


_ TIMING. WAVE FORM OF WRITE CYCLE(2) (GE=Low Fixed) 


High-Z@) AX KAXXAXANAAXAAXAY 


syed VK UKUVNUNVOAYKU ONY OVUNUNVUHONEONUCHUNYVYNUHUYONNUNG 
Data Out A IY INA 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 


WD 
tDH 


an : $ a 1 ees 
tLz {WHZ(6) 
High-Z AX AAKY High-2 
.¢ Data Out KOM 
een, EEO 


, ELECTRONICS 


Preliminary 
KM641003B/BL, KM641003BI/BLI CMOS SRAM 


NOTES(WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of alow CS and WE. Awrite begins at the latest transition CS going low and WE going low; A 
. write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
3. tCWis measured from the later of CS going low'‘to end of write. 

4. tAS is measured from the address valid to the beginning of write. so 

5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 

6. If OE, CS and WE are in the Read Mode during this period, the 1/O pins are in the output low-Z state: Inputs of opposite phase of 

the output must not be applied because bus contention can occur. 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

8.- If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9 

0 


- Dout is the read data of the new address. 
- When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 


applied. 


ee Na DESCRIPTION 


| cs. | we] ET oe S| Pin | Supply Current 
poo |x NotSelect | Highz |g set 
a NC ea a 7 | 
bl ae Se all Reed. 2 a Bou | eae gs | 
Ec ae bce lites 0 ae a WS eel ee ee 


* NOTE : X means Don't Care. 


DATA RETENTION CHARACTERISTICS*(Ta = 0° to 70°C) 


Fens’ ima tn conaion __}_s__typ,_}_Man_1_ ait 
| VecforDataRetention | Vor CS = Veo-0.2V 


Data Retention Current Vcc = 3.0V, CS = Vcc - 0.2V 
; Vin 2 Vee -0.2V or VIN S$ 0.2V 
Vee = 2.0V, CS = Vec - 0.2V 
VIN 2 Vcc -0.2V or VIN $= 0.2V 
Data Retention Set-Up Time tSDR See Data Retention 
| tRDR | Wave form(below) eee inane oe ee 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* L-Ver only. 


DATA RETENTION WAVE FORM(CCS controlled) 


tSDR Data Retention Mode tRDR 


Vec 


45V -------------|------ 


CAN et Nie ice cn See oN ENE ot fa ella Shee cnt pe a ee le Ns ee aed 


CS = Vcc - 0.2V 
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KM64B1003 | BiCMOS SRAM 
256K x 4 Bit (with OE)High-Speed CMOS Static RAM 


FEATURES . GENERAL DESCRIPTION 
« Fast Access Time 8,10,12ns (Max.) The KM64B1003 is a 1,048,576-bit high-speed Static Random 
« Low Power Dissipation Access Memory organized as 262,144 words by 4 bits. The 
Standby(TTL) —: 6OmA(Max.) KM64B1003 uses 4 common input and output lines and has an 
( CMOS).: 10mA(Max.) output enable pin which operates faster than address access 
Operating KM64B1003 - 8 : 165mA(Max.) time ar read cycle. The device is fabricated using SAMSUNG's 


; advanced BiCMOS process and designed for high-speed circuit 

KM64B1003 - 10 : 155mA(Max.) technology. It is particularly well suited for use in high-density 
_KM64B1003 - 12 : 145mA(Max.) high-speed system applications. The KM64B1003 is packaged 

+ Single 5.0V+ 10% Power Supply in a 400 mil 32-pin plastic SOU. 

« TTL Compatible Inputs and Outputs 

e Fully Static Operation 

- No Clock or Refresh required 

« Three State Outputs 

e Center Power/Ground Pin Configuration 

e Standard Pin Configuration 
KM64B1003J : 32-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION(Top View) 


Pre-Charge Circuit 
Td 


Ao 
Al 
A2 vw 
[s) 
A3 2 Memory Array 
Ma no 512 Rows 
As F 512x4 Columns 
As = 
A7 
A17 
[ee es ees 
1/0 Circuit & 
01 ~ 1/04 Column Select 
cs 
OE 


Address Inputs 


Write Enable 
Chip Select 


Output Enable 
1/01 ~ 1/04 Data Inputs/Outputs 


Power(+5.0V 
N.C 


ELECTRONICS 


KM64B1003 BiCMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


“Symbol atin 


Voltage on Any Pin Relative to Vss -0.5 to 7.0 


* Stresses greater than those listed under “Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


Input Low Voltage 


* Vit(Min) = -2.0V a.c(Pulse Width<6ns) for | <= 20mA 
** Vin(Max) = Voc + 2.0V a.c (Pulse Width <6ns) for! < 20mA 


“JestGonditions 


lul VIN = Vss to Vcc 


Output Leakage Current ILo CS=Vin or OE=Vin or WEEVIL 
Vout = Vss to Vec 


Operating Current Min. Cycle, 100% Duty 
CS=VIL, VIN = Vin or VIL, 
louT=0mA 


Standby Current Min. Cycle, CS=VIH 


Output Low Voltage Level VoL loL=8mA 
VOH loH=-4mA 


f=0MHz, CS = Vcc-0.2V, 
VIN 2 Voc-0.2V or VIN = 0.2V 


tic 


ViN=0V 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


KM64B1003 : 7 : BiCMOS SRAM 


AC CHARACTERISTICS(ta= 0 to 70°C, Vcc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


Input Pulse Levels OV to 3V 


Input Rise and Fall Times 3ns 
Input and Output timing Reference Levels 1.5V 
Output Loads See below 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 


DOUT +5.0V 
Zo = 502 DOUT 
RL = 502 
255.2 5pE* 


Vi = 1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


Read Cycle Time 
Address Access Time 
Chip Select to Output 


Output Enable to Valid Output 


ELECTRONICS 


KM64B1003 | BiCMOS SRAM 


WRITE CYCLE 


Chip Select to End of Write 


Data Hold from Write Time 
End Write to Output Low-Z 


Write Pulse Width(OE Low) 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vi_, WE=Vin) 


tRC 


tAA ‘ 


tOH 


AAA ‘Data Valid 


Z i : (YY XXXKX XY V XX XXX Y XXX) 
eoaow Previous Data Valid ANY ANYINNINMNN MANNY 


ELECTRONICS 


KM64B1003. “ec 3 BICMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vvin) 


Data ut 3 8) sara GD 


ag ti Fae sale 

: e] his cycle. . 

2. ne ade an ing is referenced from the last v ae address to = first transition ee 

3, tHZa nd tOHZ ar e defined as the time at which the suipits 4 achieve the saat circu onditio and are not referenced to VoH or VoL 
Ata any ove nte sabe rature and voltage condition eats x.) is les: Gag rea ihe et d from dev 

Tra nism red 156 mV from s oo ady state voltage eer ias au This meter jonas aan eciante ed 

. De meer lected with CS= 

7. pecreee bball rior to : nt ol 7 low. 

8. For co ni/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (GE=Clock) 


cs az — fa _____{E EE 


High-Z(8) 


VY KKXKKKKRRRR ARK KXKAAAKAK KAKA KIRA AA 
Data Out YY UN OUUX URRY) CHEER XR 


SSS a i an EY 
en” ae 
ELECTRONICS | aa 


KM64B1003 BiCMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (GOE=Low Fixed) 
ee 
ADD GiGi: 
ani annisee samme a —) 
may 


Data In High-2 Data Valid 
tOHZ(6, 7) ‘é 
YXXYY YK KYA Y KKK IKK KKK KKK KX KKKAKAK KK High-Z¢) {\ YXKXKYK) AYYKXYY 
Data Out NINN YIN RA 


tLZ tWHZ(6) 
| <--> 


High-Z AXXXXAXAXAAXA AY High-Z(8) 
Data Out ERR) 
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ELECTRONICS 


KM64B1003 : - BICMOS SRAM 


NOTES(WRITE CYCLE) 


- All write cycle timing is referenced from the last valid address to the first transition address. 
. Awrite occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low; A 


write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 


. tCWis measured from the later of CS going low to end of write. 
. tAS is measured from the address valid to the beginning of write. 


tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 
if OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 


- For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

. Dout is the read data of the new address. 

. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 


applied. 


FUNCTIONAL DESCRIPTION 


Icc 
Icc 


* NOTE : X means Don't Care. 


a” 
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ELECTRONICS 


KM641003A, KM641003A! 


CMOS SRAM 


256K x 4 Bit (with OE)High-Speed CMOS Static RAM 


FEATURES 
« Fast Access Time 12, 15, 17, 20ns (Max.) 
« Low Power Dissipation 
Standby (TTL) : 25mA(Max.) 
(CMOS): 8mA(Max.) 
Operating KM641003A - 12 : 150mA(Max.) 
KM641003A - 15: 145mA(Max.) 
KM641003A - 17 : 145mA(Max.) 
KM641003A - 20 : 140mA(Max.) 
» Single 5.0V+10% Power Supply 
« TTL Compatible Inputs and Outputs 
« I/O Compatible with 3.3V Device 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
« Center Power/Ground Pin Configuration 
« Standard Pin Configuration 
KM641003AJ : 32-SOJ-400 
KM641003AT: 32-TSOP2-400F 


FUNCTIONAL BLOCK DIAGRAM 


Clik Gen. 


Pre-Charge Circuit 


ie % 

A3 2 Memory Array 
Aa ” 512 Rows 
AS z 512x4 Columns 
Aé o 


/O Circuit & 
Column Select 


A1i2 ! Ata! At6é 
Ait A1z. A15——s A117 


a Al al 


GENERAL DESCRIPTION 


The KM641003A is a 1,048,576-bit high-speed Static Random 
Access Memory organized as 262,144 words by 4 bits. The 
KM641003A uses 4 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using SAMSUNG's 
advanced CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM641003A is packaged 
in a 400 mil 32-pin plastic SOJ or TSOP2 forward. 


ORDERING INFORMATION 


KM641003A -12/15/17/20 Commercial Temp. 
KM641003Al -12/15/17/20 Industrial Temp. 


PIN CONFIGURATION(Top View) 


PIN FUNCTION 


__ Pin Nam 
Ao - A17 


WE 
OE | Outputenable 
N.C 


[NC | NoConnection 


ei” 
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-—KM641003A, KM641003AI | CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


Voltage on Any Pin Relative to Vss 


* Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 


Input Low Voltage 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* VIL(Min) = -2.0V a.c(Pulse Width <10ns) for | < 20mA 
** ViH(Max) = Vcc + 2.0V a.c (Pulse Width < 10ns) for | < 20mA 


DC AND OPERATING CHARACTERISTICS (ta = 0 to 70°C, Vec=5.0V + 10%, unless otherwise specified) | 


VIN = Vss to Vec 


CS=Vin or OE=Vin or WE=VIL 
VouT = Vss to Vcc 


Operating Current Icc Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, 
loutT=0mA 


Input Leakage Current 
Output Leakage Current 


Standby Current Min. Cycle, CS=Vin 


f=O0MHz, CS = Vcc-0.2V, 
VIN = Vec-0.2V or VIN S 0.2V 


loH1=-0.1mA 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
*Vec=5.0V + 5% Temp =25C 


Output Low Voltage Level 
Output High Voltage Level 


CAPACITANCE Ta =25°C, f=1.0MHz) 


ViN=0V 


* NOTE : Capacitance is sampled and not 100% tested. 


allt” 
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KM641003A, KM641003AI CMOS SRAM 


AC CHARACTERISTICS(Ta= 0 to 70°C, Voc = 5.0V+ 10%, unless otherwise noted.) 
TEST CONDITIONS 


input and Output tiring Reference Levels 
Output Load 


NOTE: Above test conditions are also applied at industrial temperature range. 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 


+5.0V +5.0V 
4802 480 92 
DOUT DOUT 


* Including Scope and Jig Capacitance 


READ CYCLE 


IRC 
10 

wz 

(Oz 

tHz 

5 


Chip Selection to Power Up Time tPU 
Chip Selection to Power DownTime 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


ELECTRONICS 


KM641003A, KM641003AI CMOS SRAM 


WRITE CYCLE 


= a 

w]e | @) =| a). | 2) fm 
= a EC AS GO 
[Address Vaidto Endofwite | ww |e | - [| w | - | | - | @ | - | ws | 
Ta A ET 
wifef-ps,|-p*p-[@]- f= 
Fe ED BE A SE 
Wie to OutputhighZ (| wiz | o | 6 | 0 | 7 ia Sea ec 
a Ea (e ( 
[Data Holdfrom WiteTime | OH [0 | - 

ae esl 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vit, WE=Vin) 


tRC 


tAA 
tOH 
Data Out Previous Data Valid XXIII Data Valid 


ELECTRONICS 


KM641003A, KM641003AI | _ CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vvin) 


| ar ranean 
Data Out COOK DataVallg HH 
PU PD 
Vec ce . i 
Current 
NOTES(READ sioean ; 
1. WE is high for 


ade 
2. Allr ead eicle ail referenced from the last valid address to the first transition addre 
3. pe nd tOHZ a ‘eden ed as the time at which the outputs achieve the open circuit c ee and are not referenced to VoH or VoL 
Levels. 


4, Ata See ts sees bi and voltage condition, tHZ(max.) is less than tLZ (min.) bo sob ici n device and from device to device 
5. Tra fas eens cae ady state voitage ore pe parameter is sampled an ts ot 100% te ot 

6. Dev con eine selecte se CS=VIL. 

7. adres aid oe ior rare parte nee et sok lo oN 

8. For common I/O application a aie zation or elimin of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 
= 2D —_ TELL, 
(—omvaia +) 


tOHZ(6) 


ETA 
Data Out OOM UOE CEEMEEY 


mSUN ig = a 303 


ELECTRONICS 


KM641003A, KM641003AI CMOS SRAM | 


TIMING WAVE FORM OF WRITE CYCLE(2) (GE=Low Fixed) 


two 


| tWR6) 
Data In Hie 


tOHZ6, 7) 


(9) 
XTATRTBARERKUARTATU RRP RUN RTRTRREN High-Z@) ETNA 
Data Out YAY MOYIR XD ROXIO 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlted) 


tDH 


: oT | Rarer anaes | High-Z 
a : 


LZ {WHZ6) 
sa — CRE High 2 
PSAMSUNGg 7 304 


ELECTRONICS 


KM641003A, KM641003AI CMOS SRAM 


NOTES(WRITE CYCLE) 


. All write cycle timing is referenced from the last valid address to the first transition address. 
. Awrite occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low: A 


write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 


. tCW is measured from the later of cs going low to end of write. 
. tAS is measured from the address valid to the beginning of write. 
. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 


if OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 
For common |/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


. lf CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 
. Dout is the read data of the new address. 
. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 


applied. 


FUNCTIONAL DESCRIPTION 


* NOTE : X means Don't Care. 


ELECTRONICS 


KM641003 


CMOS SRAM 


256K x 4 Bit (with OE)High-Speed CMOS Static RAM 


FEATURES 
« Fast Access Time 15, 17, 20ns(Max.) 
+ Low Power Dissipation 
Standby (TTL) : 40mA(Max.) 
( CMOS) : 10mA(Max.) 
Operating KM641003 - 15 : 170mA(Max.) 
KM641003 - 17 : 160mA(Max.) 
KM641003 - 20 : 150mA(Max.) 
Single 5.0V+10% Power Supply 
TTL Compatible Inputs and Outputs 
I/O Compatible with 3.3V Device 
Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
Center Power/Ground Pin Configuration 
Standard Pin Configuration 
KM641003J : 32-SOJ-400 


oeee 


FUNCTIONAL BLOCK DIAGRAM 


Clk Gen. Pre-Charge Circuit 
aa 


no ‘ 

A3 2 Memory Array 
AS “” 512 Rows 
A6 - F3 512x4 Columns 
AT = 

Ag 


A1O 
aaa 


1/0 Circuit & 


1101 ~ 1/04 Column Select 


A 


A8 12. ' A14'! Até 
Att A139 Ati5~— A117 


m Al 


GENERAL DESCRIPTION 


The KM641003 is a 1,048,576-bit high-speed Static Random 
Access Memory organized as 262,144 words by 4 bits. The 
KM641003 uses 4 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using SAMSUNG’s 
advanced CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The! KM641003 is packaged in 
a 400 mil 32-pin plastic SOJ. 


PIN CONFIGURATION(Top View) 


iw Write Enable 


Address Inputs 


i 


OE | Outputenable 
[vss | Ground 


eet 


ELECTRONICS 


306 


KM641003 | CMOS SRAM 


Vv 


-65 to 150 ‘ 
Operating Temperature 0 to 70 G 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


Input Low Voltage 


* Vit(Min) = -2.0V a.c(Pulse Width<10ns) for | < 20mA 
** Vin(Max) = Vec + 2.0V a.c (Pulse Width = 10ns) for | < 20mA 


Vec= 5.0V + 10%, unless otherwise specified) 


Output Leakage Current ILo CS=Vin or OE=Vin or WE=ViL -2 2 HA 
VouT = Vss to Vcc 


Operating Current Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, 
louT=OmA 


DC AND OPERATING CHARACTERISTICS(ta = 0 to 70°, 


Standby Current Min. Cycle, CS=ViH 


f=0MHz, CS = Vcc-0.2V, 
Vin 2 Voc-0.2V or VIN = 0.2V 


loL=8mA 
loH=-4mA 
loH1=-0.1mMA 


*Vec=5.0V + 5% Temp. = 25°C 


CAPACITANCE?*( Ta =25°C, f=1.0MHz) 


Input Capacitance 
* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


KM641003 7 7 CMOS SRAM 


AC CHARACTERISTICS(ta =0 to 70°C, Voc = 5.0v+ 10%, unless otherwise noted.) 
TEST CONDITIONS 


a 


NOTE: Above test conditions are also applied at industrial temperature range. : : 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 


+5.0V +5,0V 
480.2 480.2 
DOUT DOUT — 
2552 30pF* 2552 SpF* 


* Including Scope and Jig Capacitance 


READ CYCLE 


tH 


tP 


<e 


ELECTRONICS 


KM641003— | | CMOS SRAM 


WRITE CYCLE 


TIMING DIAGRAMS | 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS-OE=Vit, WE=Vi4 
: tRC 
. tAA 
, - r a 
HeteiOut Previous Data Valid KIN NY NY NNHNNN nar 


ELECTRONICS 


KM641003 CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) 


ee 


NOTES(READ CYCLE) 
_ WE is high for read cycle. 
2. All read cycle timing is referenced from the last valid address to the first transition address. 
3, tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VOH or VoL 
Levels. 
4. At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device 
. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=VIL. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 
tRC 


tAW tWR6) 


NE eel 
PSIMSUN Gg Oe 
ELECTRONICS _ 


KM641003 : CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


= tOH 
‘Data In igh- | 
rete? at (9) 
AAA AAA AAA AAA ASA AKAN) High-Z@) OX XA NANAK 
XUAN 


XX KXXYKKAXXK) AVAVAVAVAVAVAVATAVAVAVAVAVAVAVATAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVATAV) 
Data Out EHH RCH ORCC RNAS 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=controlled) 


{we 


{AW ___ {WR(5) 
4. 
Ca [een 
1AS(4 


High-Z AXA AXAMAANA) High-Z(8 


IMVVARAARAAAAAL AA 


ELECTRONICS 


KM641003 | CMOS SRAM 


NOTES(WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3. tCW is measured from the later of CS going low to end of write. 

4. tAS is measured from the address valid to the beginning of write. 

5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 

6. If OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 

7. For.common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

0. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 


FUNCTIONAL DESCRIPTION 


Natio High- 


Output Disable 
loc 


* NOTE : X means Don't Care. 


ELECTRONICS 


Preliminary 


KM641001B/BL, KM641001BI/BLI _ CMOS SRAM 
256K x 4 Bit (with OE)High-Speed CMOS Static RAM 

FEATURES . GENERAL DESCRIPTION 
« Fast Access Time 15, 17, 20ns(Max.) The KM641001B/BL is a 1,048,576-bit high-speed Static Ran- 
e Low Power Dissipation dom Access Memory organized as 262, 144 words by 4 bits. The 
Standby (TTL) — : 20mA(Max.) KM641001B/BL uses 4 common input and output lines and has 
(CMOS): 5mA(Max.) an output enable pin which operates faster than address access 
0.5mA(Max.) - L-Ver. only time ar read cycle. The device is fabricated using SAMSUNG's 


: : advanced CMOS process and designed for high-speed circuit 

Operating KM641001B/BL - 15 : 120mA(Max.) technology. It is particularly well suited for use in high-density 
KM641001B/BL - 17 : 110mA(Max.) high-speed system applications. The KM641001B/BL is pack- 
KM641001B/BL - 20 : 100mA(Max.) aged in a 400 mil 28-pin plastic SOJ. 

« Single 5.0V+10% Power Supply 

« TTLCompatible Inputs and Outputs 

« I/O Compatible with 3.3V Device 


« Fully Static Operation 
- No Clock or Refresh required ORDERING INFORMATION 


« Three State Outputs KM641001B/BL -15/17/20 Commercial Temp. 
« 2V Minimum Data Retention ; L-Ver. only 
« Standard Pin Configuration KM641001BI/BLI -15/17/20 Industrial Temp. 


KM641001B/BLJ : 28-SOJ-400A 


FUNCTIONAL BLOCK DIAGRAM 


Clik Gen. Pre-Charge Circuit 
[= ea 


A4 * 

AS $ Memory Array 
As “” 512 Rows 
AT 3 512x4 Columns 
As = 


tipi) 
/O Circuit & 
Column Select 


Data Inputs/Outputs : 
Power(+5.0V 


No Connection 


A Al al 


ELECTRONICS 


| Preliminary 
‘KM641001B/BL, KM641001BI/BLI | CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


SS 
Valiage on Any Pin Relative to Ve a5070 [| VS 
Valiage on Vos Supply Relave to Vas 0570 |v —SOS~*” 
Power Dissipation SS 

em ee 


Vv 

Vv 

iste ©. 
Operating Temperature A 0 to 70 c 

ee gene a i eae a 

* Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 


rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS( ta = 0 to 70°C) 


Supply Voltage 


Symbol 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* ViL(Min) = -2.0V a.c(Pulse Width < 10ns) for | < 20mA 
** ViH(Max) = Vec + 2.0V a.c (Pulse Width 10ns) for | < 20mA 


DC AND OPERATING CHARACTERISTICS (ta = 0 to 70, Vec= 5.0V + 10%, unless otherwise specified) 
VIN = Vss to Vcc 


CS=ViH or OE=VIH or WE=VIL 
VouT = Vss to Vcc 


-2 


input Leakage Current 


Output Leakage Current oak 
Operating Current Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, 
louT=0mA 


' 


Standby Current Min. Cycle, CS=Vin 


* fut 
ILO - 
f=0MHz, CS = Vec-0.2V, | Normal | 
Vin = Vcc-0.2V or VIN S$ 0.2V 
Output Low Voltage Level Vou 
Output High Voltage Level 24 
. loH1=-0.1mA : 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
*Vec=5.0V + 5% Temp. =25C 


CAPACITANCE*( Ta =25°, f=1.0MHz) 
[item Symbot—|_—‘Test Conditions —_| 


input/Output Capacitance 
Input Capacitance VIN=0V 


* NOTE : Capacitance is sampled and not 100% tested. 


PSnmsunag " 


ELECTRONICS 


Preliminary 
KM641001B/BL, KM641001BI/BLI | CMOS SRAM 


AC CHARACTERISTICS ta = 0 to 70°C, Vec = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


input Rise andFal'Times —~—SCSCS~*~dCSSCSCSC‘“<“<CS Rg 
1.5V | 


NOTE: Above test conditions are also applied at industrial temperature range. 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 
+5.0V +5.0V 
480 22 48092 
DOUT DOUT 


* Including Scope and Jig Capacitance 


READ CYCLE 


[ReadCycleTime 
Address Access Time 
Chip Select to Output 


BU 
(PD 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


ELECTRONICS 


Preliminary 
KM641001B/BL, KM641001BI/BLI | CMOS SRAM 


WRITE CYCLE 


Write Cycle Time 


Data to Write Time Overlap 


Data Hold from Write Time 


End Write to Output Low-Z 
NOTE: Above parameters are also guaranteed at industrial temperature range. 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vit, WE=Vin) 


: tRC 
. tAA 


i 7 (Y VVV XX XXXXXKX XX V YXXXX XXX V XXX) : 
Paaious Previous Data Valid ANY INYVYNNANMN MDM pene 


ELECTRONICS 


| | Preliminary 
KM641001B/BL, KM641001BI/BLI CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) 


ae aes CA Ce, a (5) 


Vcc 

Current 

NOTES(READ ee 

4. WE is high for ae 

2. Allre ade ting rom the last valid address to the first tran ane ie 

3. ae oe Sdain iy vine vane La ch the sitbute ee achieve the open onditic and are not referenced to Vou or VoL 
4. ne ay ae eae ratur and voltage condition, tHZ(max.) is less than yea pole pede n device and from dev 

5. Tra ale rhaesised 2008 fem stand ata oltage with Load(B). T rameter ia es siqbon ised: 
6. Dev = conto selected with CS=VIL. 

hs adres d prior to ss ebaple at CS transition low. 

8. For commo nia applications, minimization or elimination of bus contention conditions is n sary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 


— —— eZ 


. Lio 
tOH 
Data In High-Z Data Valid | 
¢<—$$——___-_____» 


TSAAAAAAUUAW AAU AAAS AUCCCANA CAAA DURUCUU AAA aaTlaeeeeaal’ High-Z(8) 


ASAT AT AVAVAYAVAYAY AVAVA’AVAVAYAYATA'AVATAY AVAVAY AV AVA'A™A'AVAYATAVAYAVAVATA’AVAYATA’AYAYAYAVAYAVAVA’AVAVATAVAVA 
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ELECTRONICS 


Preliminary 
KM641001B/BL, KM641001BI/BLI CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (GE=Low Fixed) 


two 


J — 
app aa ee 
: ne = 


tOHZ@, 7) ; 
(9) 
KOK NRKREK RHR EHH RHR RRR TION High-Z@) AIYTTTKINATKIKIY 
Data Out iN RMON 
TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlied) 
— two 
aa aaa are ee mR, | 
mn) 


{DH : 


Data In High-Z Ll Data Valid High-2Z 
tLZ 


tWHZ(6) 
<> 


avennenvenvenyen 
OA, 


igh-Z(8 
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ELECTRONICS 


Preliminary 
KM641001B/BL, KM641001BI/BLI CMOS SRAM 


NOTES(WRITE CYCLE) 

1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE goinglow: A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3. tCWis measured from the later of CS going low to end of write. 

4. tAS is measured from the address valid to the beginning of write. 

5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 

6. If OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 

7. Forcommon I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

0. When CGS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 


applied. 


FUNCTIONAL DESCRIPTION 


Output Disable lec 
Read ioc 


nel a ca mc -S 


* NOTE: X means Don't Care. 


DATA RETENTION CHARACTERISTICS*(Ta = 0°C to 70°C) 


ow params | Sumbat_|_____TestCondion_{_in_{_Typ._|_ax._{_Unit__ 
| VecforDataRetention == | Vor | TS > Vec-0.2V 


Data Retention Current Vec = 3.0V, CS = Vec- 0.2V 
VIN = Voc - 0.2V or VIN < 0.2V 
Vee = 2.0V, CS = Veco -0.2V 
Vin 2 Vec - 0.2V or VIN < 0.2V 
Data Retention Set-Up Time tSDR See Data Retention 
Recovery Time — [tro _| Wave form(below) oe See a 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* L-Ver only. 


DATA RETENTION WAVE FORMS Controlled) 


tSDR Data Retention Mode tRDR 

Vec 

45V  -------------|------+\-------------+------+-+--+----} -----|J---------+----- 
22V. ie Beek he ee ae bob eles oS ok ee ee 
VDRO 0 SSR ES ee SS fe er Se Pe ns Sea 
ae CS = Vcc - 0.2V 

cs 

SIND 8 as ft ge a eg, Be Ey eg apie ee ey rg 


ELECTRONICS 


KM641001A 


CMOS SRAM 


256K x 4 Bit (with OE)High-Speed CMOS Static RAM 


FEATURES 


- Fast Access Time 15, 17, 20ns(Max.) 
« Low Power Dissipation 
Standby (TTL)  : 25mA(Max.) 
(CMOS): 8mA(Max.) 
Operating KM641001A - 15 : 125mA(Max.) 
KM641001A - 17 : 125mA(Max.) 
KM641001A - 20 : 120mA(Max.) 
e Single 5.0V+10% Power Supply 
e TTL Compatible Inputs and Outputs 
« I/O Compatible with 3.3V Device 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
e Standard Pin Configuration 
KM641001AJ : 28-SOJ-400A 


FUNCTIONAL BLOCK DIAGRAM 


Pre-Charge Circuit 
ae 


A3 

A4 : 

AS 2 Memory Array 

Aé ” 512 Rows 

A7 F3 512x4 Columns 
w 


1/0 Circuit & 
Column Select 


ml a ol 


01 ~ 1/04 Data Inputs/Outputs 


GENERAL DESCRIPTION 


The KM641001A is a 1,048,576-bit high-speed Static Random 
Access Memory organized as 262,144 words by 4 bits. The 
KM641001A uses 4 common input and output lines, and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using SAMSUNG's 
advanced CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM641001A is packaged 
in a 400 mil 28-pin plastic SOJ. 


PIN CONFIGURATION(Top View) 


{3} Power(+5.0V 
s 


N.C No Connection 


écieen 


ELECTRONICS 


KM641001A | CMOS SRAM 
neat aa ated elit i ates 


[PowerDssipation ————SSSSCSC~—dCSC*‘“‘“*~*iOCSCSCS~* 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


Supply Voltage 


* VIL(Min) = -2.0V a.c(Pulse Width<10ns) for | < 20mA 
** Vin(Max) = Vcc + 2.0V a.c (Pulse Width <10ns) for! < 20mA 


%, unless otherwise 


ate 


Input Leakage Current | iu | ViN=Vss to Voc 


Output Leakage Current CS=Vin or OE=Vin or WE=VIL 
VouT = Vss to Vec 

Operating Current Iec Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, 
louT=0mA 


Standby Current Min. Cycle, CS=VIH 


Iu 
ILo 
f=0MHz, CS = Vcc-0.2V, 
VIN = Vcc-0.2V or VIN = 0.2V 
“Output Low Voltage Level loc=8mA 


Output High Voltage Level loH=-4mA 
| loH1=-0.1mA | 


*Voc=5.0V + 5% Temp. = 25°C 


CAPACITANCE*( Ta 


Input/Output Capacitance 


Input Capacitance CIN 


* NOTE : Capacitance is sampled and not 100% tested. 


ei” 


ELECTRONICS 


321 


KM641001A - = CMOS SRAM 


AC CHARACTERISTICS (Ta = 0 to 70, Vcc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


te 8V 
input Rise andFaTimes————SOSCSC~SCSC“‘“‘“SCSCSCSCSCSCSCS~S~*~s gs 


Output Loads(A) : Output Loads(B) 
for tHZ, tLZ, (WHZ, tOW, tOLZ & tOHZ 
+5.0V +5,0V 
4802 ; 480 2 
DOUT DOUT 
255.2 30pF* 255.2 5pF* 


* Including Scope and Jig Capacitance 


READ CYCLE 


Address Access Time 
Chip Select to Output tco 
Output Enable to Valid Output 


0 
(OH 
[Chip Selesion to Power Downtime | PD 


PSAMS UN 
ELECTRONICS ; 


KM641001A CMOS SRAM 


WRITE CYCLE 


Write Cycle Time 


Data to Write Time Overlap 


Data Hold from Write Time 
End Write to Output Low-Z tOW 


TIMING DIAGRAMS | 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=ViL, WE=VIH) 
tRC 
tAA 
7 im ERIE , 
pat Previous Data Valid AYN NNIEAN ARN) Sees 


ELECTRONICS 


KM641001A | CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vvin) 


(RO : 


a 0000/1401 LITTER 
Data Out CNG, Data Valid UY 
PU 
cc so 


Current 


NOTES(READ eg 

1. WE ishigh for read c Sate 

2. All read cycle ein ngis ced from the last valid address to a first tra ieee ae 

3. tHZ and tOHZ are de fn op eile time at which the outp' fogs chieve the sie adie and are not referenced to VoH or VoL 
: Ata any giv n temperature and voltage condition, tHZ(max.) is an tLZ (min.) both fo wip abes n device and from device to device. 
5. Tra measu red +500 mV from s ue ady s ae te voltage ie ie ae This parameter is sampled and not 100% tested. 

6. Device is cont ri sn cted with CS=VIL. 

7. nce se baa nt with eo pik hen ; 

8. For commo nulO a a , minimiz of bus contention conditions is n sary during read and write cycle. 


TIMING WAVE FORM OF WRITE GYCLE(1) (OE=ciocy) 
a ee nH 
i (i ar er 


High-2(8) 


tOHZ6) 


AANA XX XARA AKA 
Data Out XY XWXXUYAXXIXIANAN RNID AXMIXXINIA XIX) 


PAVATATAN AT ATAYAVATAV AT ATAVAVATAVAVATAVAVATAVAVAVAVAVAYAVAYAVA’AVAVA'AVAVAYA'AVAYAVAVAVA'AYAYA’AYAYA AVAYA' AVAVAN 


3 ELECTRONICS Sats 


KM641001A | CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


| ee ase 


ee) an (9) 
AXA AXA A ARAL High-Z@) AYN AYN, 


Data Out Vi ACO Mt 


tWR(5) 


tDH 
Data In oa Data Valid High 
t 


High-z ETT HighZe 
bee one NOXUUY ME 


Heese eee eee eee een ae eens eee ea eee eee en eee eee eee eee eee eee a 
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ELECTRONICS 


KM641001A CMOS SRAM 


NOTES(WRITE CYCLE) 
1. All write cycle timing is referenced from the last valid address to the first transition address. 
2. Awrite occurs during the overlap of alow CS and WE. A write begins at the latest transition CS going low and WE going low; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 


3. tCWis measured from the later of CS going !ow to end of write. 
4. tAS is measured from the address valid to the beginning of write. 
5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 
6. If OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 
7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 
9. Doutis the read data of the new address. 
10. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 


applied. 


FUNCTIONAL DESCRIPTION 


Not Select 


Output Disable 
~ tec 
loc 


* NOTE : X means Don't Care. 


ELECTRONICS 


KM641001/L | CMOS SRAM 
256K x 4 Bit (with OE)High-Speed CMOS Static RAM 


FEATURES GENERAL DESCRIPTION 
» Fast Access Time 20,25,35 ns (Max.) The KM641001/L is a 1,048,576-bit high-speed Static Random 
« Low Power Dissipation Access Memory organized as 262,144 words by 4 bits. The 
Standby (TTL) : 40mA(Max.) KM641001/L uses 4 common input and output lines and has an 
(CMOS): 2mA(Max.) output enable pin which operates faster than address access 
0.5mA(Max.) - L-Ver. only. time ar read cycle. The device is fabricated using SAMSUNG's 


. . advanced CMOS process and designed for high-speed circuit 
Operating KM641001/L - 20 : 150mA(Max.) technology. It is particularly well ied for aon iondeieiby 
KM641001/L - 25 : 130mA(Max.) high-speed system applications. The KM641001/L is packaged 
KM641001/L - 35 : 110mA(Max.) : in a 400 mil 28-pin plastic DIP or SOJ. 
« Single 5.0V£10% Power Supply ; 
« TTL Compatible Inputs and Outputs 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
« 2V Minimum Data Retention ; 2V(Min.) - L-ver. only 
« Standard Pin Configuration 
KM641001/LP : 28-DIP-400 
KM641001/LJ : 28-SOJ-400B 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION(Top View) 
ay Se ae 
ai aaa fe ast 
At het A2 At6 
re (a As Ais 
A4 i S Hi Memory Array a an 
As ——— D 512 Rows . as 
fe et] 3 512x4 Columns - SOJ/DIP ae 
As Lf =t— a A7 [8B Att 
Ag Ss As [8 N.C 
Ato Ls AQ { 04 
LT Ato 1/03 
1/O Circuit & cs Oz 
01 ~ 1/0 
ie as I TT Th : OE ee 
HE i - 
[EA PNAS A NPN 2A 2A 2 
Ais AIS ANT PIN FUNCTION 
= in Nam ee 
cs | 
WE 
ee ao 


Fe Co el 
|veo | Power'+5.0v) 
vss | Ground 
[Nc | NoConnection 


ELECTRONICS 


KM641001/L | | | CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


: 
, 
Operating Temperature 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(ta = 0 to 70°C) 


cee 
ee is) 
FinputLowvotage «(| mii SSC*dC 
Finput LowVotage Sit TCT SSSC*dSC‘“‘i CY 


* VIL(Min) = -2.0V a.c(Pulse Width 10ns) for | < 20mA 
** ViH(Max) = Voc + 2.0V a.c (Pulse Width <10ns) for! = 20mA 


DC AND OPERATING CHARACTERISTICS(ta = 0 to 70°C, Vec= 5.0V + 10%, unless otherwise specified) 


Input Leakage Current Iu VIN = Vss to Vec 
| 


Output Leakage Current Lo CS =Vin or OE=Vin or WE=VIL 
VouT = Vss to Vec 


Operating Current _ | Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or ViL, 


louT=O0mA 


Standby Current Min. Cycle, CS=ViH 


f=0MHz, CS = Vcc-0.2V, 
VIN = Voc-0.2V or VIN < 0.2V 


Output Low Voltage Level 
Output High Voltage Level loH=-4mA 


CAPACITANCE*( Ta =25'C 


1% 
lo 
1 
ea 
dN 


inpu/Output Capacitance | | 


input Capacitance 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


KM641001/L ; CMOS SRAM 


AC CHARACTERISTICS(Ta = 0 to 70°C, Voc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS ‘ 


input Rise andFatTmes———SSSC*SSSSCSCSCSC~“~S“~*~S*~*s SS 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 


+5.0V +5.0V 
480.2 480.2 
DOUT DOUT 
255.2 30pF* 2552 5pF* 


-* Including Scope and Jig Capacitance 


ein ia 


ELECTRONICS 


KM641001/L | CMOS SRAM 


WRITE CYCLE 


Write Cycle Time 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vi_, WE=Vin) 


{RC 


tAA 
tOH 
: : ; {X KX XXKXKKKKAKKA V XXX XX Y KX XXX) ‘ 
Bats Out Previous Data Valid Ki MNSANUNNYY giteal 


ELECTRONICS | _ | 


KM641001/L ~ CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) 


tHZ(3,4,5) 


tOHZ 


NOTES(READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VoH or VOL 


evels. 
4. At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device. 
5. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 


ress valid prior to 
8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


tRC 


tAW tWR(5) 


Y 


% 


ELECTRONICS 


KM641004/L | GMOS SRAM 


‘TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


we 


_ , 


_ ee | ee 


ere a iat) (9) 
XXX AAA XARA XA AA AR AAXAAA AA AA AAA AAA High-Z@) AX ARK 


Ry) 1:0.0.0.0.9.9. 


DLAVAVAAAAAAAAAAAAAMVAAAAAAAAIAAAAAANAAAAARAMVAANNMAAAAAAAL 


two 


Data In High-Z : Data Valid nigh’ 
tLZ 6 
<<—_——__—__> ‘5 


High-Z __ AXXXXXXXXXAAAXAXA 
Data Out —— RAY 


ELECTRONICS : 


KM641001/L CMOS SRAM 


NOTES(WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of alow CS and WE. A write begins at the latest transition CS going low and WE going low; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3. tCWis measured from the tater of CS going low to end of write. : 

4. tAS is measured from the address valid to the beginning of write. 

5 

6 


. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 
. If OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 
7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 
9. Doutis the read data of the new address. 
0. When CS is fow : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 


| FUNCTIONAL DESCRIPTION 


L 


* NOTE : X means Don't Care. 


‘DATA RETENTION CHARACTERISTICS*(Ta = 0°C to 70°C) 


Test Condition 
Vcc for Data Retention CS = Vcc - 0.2V 


0: Fe go J 
’ Vcc = 2.0V, CS = Vee - 0.2V 
Data Retention Current toe Vin = Voc -0.2V or VIN < 0.2V Le chee a 
Data Retention Set-Up Time : | tspR | See Data Retention ee ee 
3 [wep __| Wave formbelow) [uence ed 


DATA RETENTION WAVE FORMCS controlted) 


* NOTE : L-Ver only. 


tSDR Data Retention Mode tROR 


Vec 


4.5V 


2.2V 


ELECTRONICS 


KM681 002B/BL, KM681002BI/BLI 


Preliminary 
CMOS SRAM | 


128K x 8 Bit High-Speed CMOS Static RAM 


FEATURES | 
« Fast Access Time 8,10,12ns(Max.) 
« Low Power Dissipation 
Standby (TTL) — : 30mA(Max.) 
( CMOS) : 10mA(Max.) . 
1mA(Max.) - L-Ver. only 
Operating KM681002B/BL - 8 : 160mA(Max.) 
KM681002B/BL - 10 : 150mA(Max.) 
KM681002B/BL - 12 : 140mA(Max.) 
Single 5.0V+ 10% Power Supply 
TTL Compatible Inputs and Outputs 
/O Compatible with 3.3V Device 
Fully Static Operation 
- No Clock or Refresh required 
Three State Outputs 
2V Minimum Data Retention ; L-Ver. only 
Center Power/Ground Pin Configuration 
Standard Pin Configuration 
KM681002B/BLJ : 32-SOJ-400 
KM681002B/BLSJ : 32-SOJ-300 
KM681002B/BLT: 32-TSOP2-400F 


FUNCTIONAL BLOCK DIAGRAM 


Clk Gen. Pre-Charge Circuit 
[| 


one @ e@ 


Ao 
Al 
A2 


A3 2 Memory Array 
A4 ” 512 Rows 

AS z 256x8 Columns 
As ee 
A7 


As 


VO Circuit 


1/01 ~ 1/08 Column Select 


mal al 


GENERAL DESCRIPTION 


The KM681002B/BL is a 1,048,576-bit high-speed Static Ran- 
dom Access Memory organized as 131,072 words by 8 bits. The 
KM681002B/BL uses 8 common input and output lines and has 
an output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using Samsung's 
advanced CMOS process and designed for high-speed circuit 
technology. it is particularly well suited for use in high-density 
high-speed system applications. The KM681002B/BL is pack- 
aged in a 400/300 mil 32-pin plastic SOJ or TSOP2 forward. 


ORDERING INFORMATION 


KM681002B/BL -8/10/12 Commercial Temp. 
KM681002BI/BLI -8/10/12 Industrial Temp. 


PIN CONFIGURATION(Top View) 


un 
|Ao-Ate | Address Inputs 
es 
|Wo1~Wos_| 
pNeg: os 


Output Enable 


|OutputEnable 


ae” 
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334 


C | : Preliminary | 
KM681002B/BL, KM681002BI/BLI | | _ CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


Voltage on Any Pin Relative to Vss 

Voltage on Vcc Supply Relative to Vss . Mv 

Power Dissipation a. ae d 

Storage Temperature SaaeL, 

Operating Temperature 
[industria 


* Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(1a = 0 to 70°C) 


Supply Voltage 
Ground 

Input Low Voltage 
Input Low Voltage 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* ViL(Min) = -2.0V a.c(Pulse WidthS6ns) for | < 20mA 
** \/iH(Max) = Vcc + 2.0V a.c (Pulse Width <6ns) for | < 20mA 


DC AND OPERATING CHARACTERISTICS (Ta = 0 to 70, Vec= 5.0V + 


input Leakage Current Viv=VestoVoo 


Output Leakage Current ILo CS=Vin or OE=Vin or WEEVIL 2 2 mi 
_ VouT = Vss to Vcc 


Operating Current Min. Cycle, 100% Duty | - | 160 | mA 
CS=VIL, VIN = VIH or VIL, 150 
Standby Current ee ee 
ee 


0 
VIN 2 Vcc-0.2V or VIN S 0.2V ——— 
jou=6mA x iene aI Oa] ee 
loH=-4mA ‘ = eee ee 
jont=-0.1mA ees a: 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* Voc=5.0V + 5% Temp. = 25°C 


Output Low Voltage Level 
Output High Voltage Level 


| isa le, C 
ee f=0MHz, CS = Vcc-0.2V, | Normal | 


CAPACITANCE *( Ta = 


input Capacitance = = 


* NOTE : Capacitance is sampled and not 100% tested. a. 


<i 


ELECTRONICS 
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Preliminary 
KM681002B/BL, KM681002BI/BLI CMOS SRAM 


AC CHARACTERISTICS (ta= 0 to 70°C, Vcc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


ST 


NOTE: Above test conditions are also applied at industrial temperature range. 


Output Loads(B) 
Output Loads(A) for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 
+5.0V 
DOUT ,_ ae 
DOUT 
Zo = 502 
Rt = 502 255.2. ; 5pF* 


VL = 1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


tH 


t 
Chip Selection to Power Up Time 
Chip Selection to Power DownTime | tPD | 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


| Output Hold from Address Change 


336 


‘a 


ELECTRONICS 


| Preliminary 
KM681002B/BL, KM681002B1/BLI CMOS SRAM 


WRITE CYCLE 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vit, WE=Vin) 


tRC 


tAA 5 


tOH 


Data Valid 


AXXXXAXAAAAXA AAA AAA XA 
ERD 


DataOut Previous Data Valid XXX X 


PSnmsuntg ~ 


ELECTRONICS 


Preliminary 
KM681002B/BL, KM681002BI/BLI CMOS SRAM 


- TIMING WAVE FORM OF READ CYCLE(2) (WE=Vvin) 


tRC 
tHZ(3,4,5) 


Data Out AY Data Valid Ray 
tPU tPD 

Vec ee a 

Current 

NOTES(READ CYCLE) 


4. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3, tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VoOH or VOL 
4. At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to 

5. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 

6. Device is continuously selected with CS=ViL. 

7. Address valid prior to coincident with CS transition low. 

8. For common 1/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 
tRC 


tAW 


tWR(6S) 


meneach 


ELECTRONICS 


Preliminary 
KM681002B/BL, KM681002BI/BLI CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


tWR(5) 


* iy Seen = 


igh-Z(8 


AUK 
NANNY 
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A u cid : 


ELECTRONICS 


Preliminary — 
KM681002B/BL, KM681002BI/BLI CMOS SRAM 


NOTES(WRITE CYCLE) 

1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low CS and WE. Awrite begins at the latest transition CS going low and WE going low; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3. tCWis measured from the later of CS going low to end of write. 

4. tAS is measured from the address valid to the beginning of write. a=: 

5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 

6. If OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 

7. For tommon i/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

8. If CS goes-low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

0. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 


FUNCTIONAL DESCRIPTION 


| woPin || Supply Current__| 
Dour 
elena ee 


* NOTE : X means Don't Care. 


DATA RETENTION CHARACTERISTICS*(Ta = 0° to 70°) 


Parameter | Symbol | Test Condition 
Vcc for Data Retention CS > Vec - 0.2V 


Data Retention Current Vcc = 3.0V, CS = Vcc -0.2V 
Vin 2 Voc - 0.2V or VIN S 0.2V 


| Min. _| 
[sd 
Vec = 2.0V, GS = Vec -0.2V Loe 
ee AG 
Be | 


| Unit _| 


mA 


VIN = Vec - 0.2V or VIN S 0.2V 


Data Retention Set-Up Time tSDR See Data Retention 
| Recovery Time —Sss———Ss| Sst DR_| Wave form(below) 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* L-Ver only. 


| Max. - | 
re 
| = | ns 
| = | ms 


DATA RETENTION WAVE FORMCS controlled) 


tSDR Data Retention Mode tRDR 


Vec 


AV “ee een ere See ee ne aS et cl a al ae aha ea cas 


@eNV0  @2en 82S seco bee A ee ce ee eee teehee JU pe oe eos oe ee 


CS = Vcc - 0.2V 


ELECTRONICS f: 


KM68B1002 BiCMOS SRAM 
128K x 8 Bit High-Speed CMOS Static RAM 
FEATURES GENERAL DESCRIPTION 


« Fast Access Time 8,10,12ns (Max.) 
« Low Power Dissipation 
Standby (TTL) —: 6OmA(Max.) 
( CMOS) : 10mA(Max.) 
Operating KM68B1002 - 8 : 175mA(Max.) 
KM68B1002 - 10 : 165mA(Max.) 
KM68B1002 - 12 : 155mA(Max.) 
« Single 5.0V+ 10% Power Supply 
« TTL Compatible Inputs and Outputs 
e I/O Compatible with 3.3V Device 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
« Center Power/Ground Pin Configuration 
e Standard Pin Configuration 
KM68B1002J : 32-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Pre-Charge Circuit 


AoA 
1 
fe na 
ee 3 Memory Array 
Ad o 512 Rows 
AS F3 256x8 Columns 
A6 oa 
A7 
A16 
eS Sea 
L>-] Data 1/0 Circuit 
eres isl Cont. {4 Column Select 
KABAARAK 
As Ag Ato Ait A12 A13A14 A15 
cs 
WE 
OE 


The KM68B1002 is a 1,048,576-bit high-speed Static Random 
Access Memory organized as 131,072 words by 8 bits. The 
KM68B1002 uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using Samsung's 
advanced BiCMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM68B1002 is packaged 
in a 400 mil 32-pin plastic SOU. 


PIN CONFIGURATION(Top View) 


Cc 
Ss 


a 


ELECTRONICS 


KM68B1002 BiCMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


Voltage on Any Pin Relative to Vss 


Operating Temperature 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(ta = 0 to 70°) 


Input Low Voltage 


* VIL(Min) = -2.0V a.c(Pulse Width<6ns) for | < 20mA 
** Vin(Max) = Voc + 2.0V a.c (Pulse WidthS6ns) for! < 20mA 


DC AND OPERATING CHARACTERISTICS\ta = 0 to 70°C, Vec= 5.0V + 10%, unless otherwise specified) 
| Gondition Mi 


Output Leakage Current ILo CS=Vin or OE=Vin or WE=VIL 
Vout = Vss to Vcc 


Operating Current Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, 
louT=0mA 


Standby Current Min. Cycle, CS=VIH 


f=0MHz, CS = Vcc-0.2V, 
VIN = Voc-0.2V or VIN <= 0.2V 


Conditions 


VIN=0V 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


KM68B1002 | BiCMOS SRAM 


AC CHARACTERISTICS (tTa= 0 to 70°C, Vcc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


Wo aV 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 
DOUT bbe 
480.2 
Zo = 5022 DOUT 
Ri = 5022 
255.2 5pF* 
Vi = 1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


ELECTRONICS 


KM68B1002 — BiCMOS SRAM 


WRITE CYCLE | 


Write Cycle Time 
Chip Select to End of Write 
Address Set-up Time 


Address Valid to End of Write 
Write Pulse Width(OE High) 


| 
D 
(On 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vit, WE=VIH) 


tRC 
tAA 


; : TE 
batik Previous Data Valid AYIA NNN) wikolaesa 


‘ELECTRONICS 


KM68B1002 | BiCMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) 


tHZ(3,4,5) 
exe) 


NOTES(READ CYCLE) 

4. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VoH or VOL 


Levels. 
4, At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device t 
5. Transition is measured +200nV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=VIL. 
7. Address vali 
8. For common I/O applications, minimi 


d prior to coincident with CS transition low. 
inimization or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 
tRC 


tAW tWR() 


Lipp 
tOH 
tOHZ(6) 
ANT High-2(8) 
Data Out HHH SHARIR ERED 
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ELECTRONICS 


KM68B1002 BiCMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


{we 


er 
ADD pase 
Data In Hiah-2 


tOHZ@6, 7) 
(9) 
SrInERARRITEHRURROLERHUCH REET OOOO High-Ze) TNR 
Data Out HH OXXMU MIR RR XX HURRAY NUON 


py ReeneaNE —— — 
ig eee High-Z 


tlLZ tWHZ(6) 
High-Z RTTTTRYTIRKRKIN High-Z@) 
Data Out RNY 
I a IN AI AE RD I ESS TES ST a TT, a I TE Oa nT 
Pins Ung 7 


ELECTRONICS 


KM68B1002 BiCMOS SRAM 


NOTES(WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE goinglow; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3. tCWis measured from the later of CS going low to end of write. 

4. tAS is measured from the address valid to the beginning of write. 

5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 

6. If OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9. Doutis the read data of the new address. 

0. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 


FUNCTIONAL DESCRIPTION 


Not Select 


Output Disable 
lec 


* NOTE : X means Don't Care. 


ELECTRONICS 


KM681002A, KM681002AI 


CMOS SRAM 


128K x 8 Bit High-Speed CMOS Static RAM 


FEATURES 
« Fast Access Time 12, 15, 17, 20ns (Max.) 
« Low Power Dissipation 
Standby (TTL) : 25mA(Max.) 
(CMOS): 8mA(Max.) 
Operating KM681002A - 12 : 170mA(Max.) 
KM681002A - 15: 165mA(Max.) 
KM681002A - 17 : 165mA(Max.) 
KM681002A - 20 : 160mA(Max.) 
« Single 5.0V+10% Power Supply 
e TTL Compatible Inputs and Outputs 
« 1/0 Compatible with 3.3V Device 
« Fully Static Operation 
- No Clock or Refresh required 
e Three State Outputs 
+ Center Power/Ground Pin Configuration 
« Standard Pin Configuration 
KM681002AJ : 32-SOJ-400 
KM681002AS\J : 32-SOJ-300 
KM681002AT: 32-TSOP2-400F 


FUNCTIONAL BLOCK DIAGRAM 


Pre-Charge Circuit 
ae 


Clik Gen. 


Ao 
Al 
A2 8 
A3 3 Memory Array 
Aa (77) 512 Rows 
AS z 256x8 Columns 
A6 = 
A7 
A8 
Sees 
1/O Circuit 
VO1 ~ /O8 LC Column Select 
A AAAI AN) 
cs 
WE 
OE 


GENERAL DESCRIPTION 


The KM681002A is a 1,048,576-bit high-speed Static Random 
Access Memory organized as 131,072 words by 8 bits. The 
KM681002A uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using Samsung's 
advanced CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM681002A is packaged 
in a 400/300 mil 32-pin plastic SOU or TSOP2 forward. 


ORDERING INFORMATION 


KM681002A -12/15/17/20 Commercial Temp. 
KM681002AI -12/15/17/20 Industrial Temp. 


PIN CONFIGURATION(Top View) 


|Ao-Ate | Address Inputs 
Write Enable 
Chip Select 


a” 


ELECTRONICS 
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KM681002A, KM681002AI __ CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


Voltage on Any Pin Relative to Vss [Ww VooT | OSto7zO™FCOUdfCtC<“‘“iNS*;~*” 
Vaitage on Vo Supny Relative to Vas 051070 


Powe Dissipation fe ee 
Storage Temperature c 
Operating Temperature Th 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


2 


Supply Voltage 


Ground — 
Input Low Voltage 
Input Low Voltage 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* VIL(Min) = -2.0V a.c(Pulse Width<10ns) for | < 20mA 
** Vin(Max) = Voc + 2.0V a.c (Pulse Width<10ns) for! < 20mA 


DC AND OPERATING CHARACTERISTICS(\Ta = 0 to 70°C, Vec= 5.0V + 10%, unless otherwise specified) 
ol | dition 


TWwevestoves—SSSC~dSCSC*i 


CS=Vin or OE=VIH or WE=VIL -2 2 KA 
Vout = Vss to Vcc 
Min. Cycle, 100% Duty 


CS=ViIL, VIN = VIH or VIL, 
louT=0mA 


Input Leakage Current 
Output Leakage Current 


al 
Operating Current 
VoL 


Min. Cycle, CS=Vin 
f=0MHz, CS = Vec-0.2V, 
VIN 2 Voc-0.2V or VIN S 0.2V 
OutputLow VoltageLevel | vo |lo-emA SSCS 


24 
loH1=-0.1mA 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
*Vec=5.0V + 5% Temp. =25C 


Standby Current 


Output High Voltage Level 


CAPACITANCE, Ta =25°, f=1.0MHz) 


ol : ce 
Input/Output Capacitance Clio 
nsf Capactance 


* NOTE : Capacitance is sampled and not 100% tested. 
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KM681002A, KM681002AI | CMOS SRAM 


AC CHARACTERISTICS(Ta= 0 to 70°C, Vcc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


epee Pg 


NOTE: Above test conditions are also applied at industrial temperature range. 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 


+5.0V +5.0V 
480 2 , 480.2 
DOUT DOUT 


* Including Scope and Jig Capacitance 
READ CYCLE 


FRead Gyde Time ———*d| RC 
[Chip Selectto Output | CO 
Output Enable to Vaid Output | _10E | 
hip sli to Powe Dowrtina [7D 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


ELECTRONICS 


KM681002A, KM681002AI CMOS SRAM 


WRITE CYCLE 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vi_, WE=Vin) 


tRC 
tAA . 


Data Out Previous Data Valid UN HORRY Data Valid 


PSnMSUN Gg = 
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KM681002A, KM681002AI CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=vin) 


tRC , 
ApD ee 
= ZEE 
| SN 000/000) IRIAN 
Data Out ER __owevane 


o” 


NOTES(READ oe 

1, WE is high for read c a si 

2. Allre cad oye ting ‘erenced from the last v addre pt vietirogh ae addre 

3. tHZ and tOHZ are de An es s the time a ch the outpu ‘ea chiev circuit conan and are not referenced to VoH or VoL 
Levels. 

4. Ata Loe eel rature and voltage condition, tHZ(max.) is less than dn aed ae base n device and from dev 

5. Tra red £20000 trom steady ete voltage with Load(B). This meter is sampled an te diy es axial 

6. Dev i continuous selected with CS=Vin. 

7. nd ibang ri sie orl itak CS transition low. 


TIMING a FORM OF WRITE CYCLE(1) (OE=Clock) | 
_ a 
=s yz aa = a ans TT 
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KM681002A, KM681002AI | | | CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


tWc 


ee 


tOHZ(6, 7) 
(9) 
RK TTR KR ER KEK RRR EUR RR RTI High-Z@) AVNVANONTAAN ONY 
Data Out WIAA AATAn OiitOu 


LVAVVAAAAAAAAAAAAAAAAAAA AA DIANA AAAARAAIAALAAANAAAAAAAL 


TIMING WAVE FORM OF WRITE CYCLE(3) (S=controlted) 
two 
fmm tWR(5) 
“ Ps aonaRiaea 


tDH 


Data In HighZ ) Data Valid | High-2 


tLZ tWHZ(6) : 
<> 


High-Z 
Data Out Otte 
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KM681002A, KM681002AI CMOS SRAM 


NOTES(WRITE CYCLE) 


. All write cycle timing is referenced from the last valid address to the first transition address. 
. Awrite occurs during the overlap of alow CS and WE. A write begins at the latest transition CS going low and WE going low; A 


write ends at the earliest transition cs going high or WE going high. tWP is measured from the beginning of write to the end of write, 
tCW is measured from the later of CS going low to end of write. 
tAS is measured from the address valid to the beginning of write. 


. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 


lf OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 


. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

. If CS goes low sim ultaneously with WE going or after WE going low, the outputs remain high impedance state. 

. Doutis the read data of the new address. 

. When GS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 


applied. 


FUNCTIONAL DESCRIPTION 


Icc 


* NOTE : X means Don't Care. 


ELECTRONICS 


KM681002 


CMOS SRAM 


128K x 8 Bit High-Speed CMOS Static RAM 


FEATURES 
« Fast Access Time 15, 17, 20ns(Max.) 
« Low Power Dissipation 
Standby (TTL): 40mA(Max.) 
( CMOS) : 10mA(Max.) 
Operating KM681002 - 15 : 170mA(Max.) 
KM681002 - 17 : 160mA(Max.) 
KM681002 - 20 : 150mA(Max.) 
+ Single 5.0V+10% Power Supply 
« TTL Compatible Inputs and Outputs 
« 1/0 Compatible with 3.3V Device 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
e Center Power/Ground Pin Configuration 
« Standard Pin Configuration 
KM681002J : 32-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Clk Gen. Pre-Charge Circuit 
eat 
Ao ss 
At a 
on Pt] s 
AS La 3 Memory Array 
Aa Parole 512 Rows 
AS — P3 256x8 Columns 
A6 — mo 
An 
A11 espa 
P= 3 aes 
i> Data 1/O Circuit 
01 ~ 1/08 isl Cont. re Column Select I 


LL TL 
ZZ BA Ls EA Bh 2A 2M 


a al al 
eo 
Ld) 


GENERAL DESCRIPTION 


The KM681002 is a 1,048,576-bit high-speed Static Random 
Access Memory organized as 131,072 words by 8 bits. The 
KM681002 uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using Samsung's 
advanced CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM681002 is packaged in 
a 400 mil 32-pin plastic SOU. 


PIN CONFIGURATION (Top View) 


PIN FUNCTION 
ee ae 


cc Power(+5.0V ‘ 
5 


Pbinsunag 
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KM681002 > | CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


‘Voltage on Any Pin Relative to Vss 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS( ta = 0 to 70°c) 


Supply Voltage 


Input Low Voltage 


* ViL(Min) = -2.0V a.c(Pulse Width< 10ns) for | < 20mA 
** ViH(Max) = Vcc + 2.0V a.c (Pulse Width < 10ns) for 1 < 20mA 


DC AND OPERATING CHARACTERISTICS(tTa = 0 to 70°C, Vec= 5.0V + 10%, unless otherwise specified) 


input Leakage Current 


VIN = Vss to Vcc -2 


CS=Vin or OE=ViH or WE=VIL 
Vout = Vss to Vec 


Min. Cycle, 100% Duty 
CS=Vit, VIN = VIH or Vit, 
louT=0mA 


nN 


Min. Cycle, CS=VIH_. 


f=O0MHz, CS = Vcc-0.2V, 
VIN = Voc-0.2V or VIN = 0.2V 


Iu 
ILo 
Icc 
Output High Voltage Level Vor 2 
loH1=-0.1mA 


*Vec=5.0V + 5% Temp. = 25C 


CAPACITANCE*( Ta =25°C, f=1.0MHz) 


' | Input Capacitance 


_* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


KM681002 CMOS SRAM 


AC CHARACTERISTICS (ta= 0 to 70, Vcc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


io — SE eee Seca ccatooerees emcee ES RT 


Input Rise and Fall Times 
input and Output timing Reference Levels 1.5V 
Output Loads See below 


NOTE: Above test conditions are also applied at industrial temperature range. 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, t\WHZ, tOW, tOLZ & tOHZ 


+5.0V [ +5.0V 
480 22 4802 
DOUT DOUT 
255 2 30pF* 255 2 5pF* 


* Including Scope and Jig Capacitance 


READ CYCLE 


tPU 


_ ELECTRONICS 


KM681002 CMOS SRAM 


WRITE CYCLE 


Chip Select to End of Write 
Address Set-up Time 
Address Valid to End of Write 


Write Pulse Pie High) 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vit, WE=Vin) 


tAA 


tOH 


BAKA HX ; 


Data Out Previous Data Valid UNS WW Ny WW 


ELECTRONICS 


KM681002 | CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=vVin) 


tRC 


: tAA 


tHZ(3,4,5) 


| TRIN vatavau(Y TTT 
Data Out YY Bata Valld RY 
U 
cc . 


NOTES(READ CYCLE) 
WE is high for read 


: cycle. 
2. All read cycle timing is referenced from the !ast valid address to the first transition address. 
eve the open ci 


gis referenc 
3. tHZ and tOHZ are defined as the time at which the outputs achi pen circuit condition and are not referenced to VoOH or VOL 
L ; 
4, At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device t 
5. Transition is measured +200nV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=ViL. 
7. Address valid prior to coinci wit ow. 
8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 
tRC 


tAW tWR6) 


OE LC _ = La 


— 
D 
% 


S(4 
ol 


(WP(2) 
Data In ca 


tOHZ(6) 


LAK KYLA KKK KEKE RRR RRR RRR 


FAVAVAVAVANA’AYAVAVAVAVAY AV AV AVAVAVATAVAYA’AVAYATAY AYA'A’AYAYA’AYAYAYAVAYAVA’AYAVAYAYAVA'ATAYA' AVAVA’AVAVA' AY AVAN 
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ELECTRONICS - 


KM681002 CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


two 


Sa 
app =e 
Sarena eer a a 
Data In tah-z 


tOHZ(6, 7) k— 


(9) 
FERRET CURUARUAXERNUXE AKER RRR High-Ze) ANNI 
a caeRe MR NAUNKUSKUURUSAKUAKUOKUOKKCONCCOKEOOKECURCRKUCOKOOAKONN RUC CO 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 


twe 
- a 
ic per en igh-Z 


paw ot ————s2_ FTF) ah 


tWR(5) 


ee Ee 
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KM681002 CMOS SRAM 


NOTES(WRITE CYCLE) 


. All write cycle timing is referenced from the jast valid id address to the first transition address. 
. Awrite occurs during the overlap of alow CS and WE. A write begins at the latest transition CS going low and WE going low; A 


write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 


. tCWis measured from the later of CS going low to end of write. 
. tAS is measured from the address valid to the beginning of write. ee ae 
. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 


if OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 


. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

. If CS goes tow simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

. Dout is the read data of the new address. 

. When CS is low : 1/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 


applied. 


FUNCTIONAL DESCRIPTION 


* NOTE : X means Don't Care. 


ELECTRONICS 


KM681001B/BL, KM681001BI/BLI 


Preliminary 
CMOS SRAM 


128K x 8 Bit High-Speed CMOS Static RAM 


FEATURES 
. Fast Access Time 15, 17, 20ns(Max.) 
« Low Power Dissipation 
Standby (TTL) : 20mA(Max.) 
(CMOS): 5mA(Max.) 
0.5mA(Max.) - L-Ver. only 
Operating KM681001B/BL - 15 : 130mA(Max.) 
KM681001B/BL - 17 : 120mA(Max.) 
KM681001B/BL - 20 : 110mA(Max.) 
« Single 5.0V+ 10% Power Supply 
e TTL Compatible Inputs and Outputs 
« I/O Compatible with 3.3V Device 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
« 2V Minimum Data Retention ; L-Ver. only 
« Standard Pin Configuration 
KM681001B/BLJ : 32-SOJ-400 
KM681001B/BLSJ : 32-SOJ-300 


FUNCTIONAL BLOCK DIAGRAM 


Clik Gen. Pre-Charge Circuit 
fa thee eal 


Ao 

At 

ne ns} 

A3 2 Memory Array 

Ad no 512 Rows 

AS z 256x8 Columns 
v4 


A12 
[i ee] 


1/O Circuit 


1/01 ~ 1/08 Column Select 


GENERAL DESCRIPTION 


The KM681001B/BL is a 1,048,576-bit high-speed Static Ran- 
dom Access Memory organized as 131,072 words by 8 bits. The 
KM681001B/BL uses 8 common input and output lines and has 
an output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using Samsung's 
advanced CMOS process and desighed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM681001B/BL is pack- 
aged in a 400/300 mil 32-pin plastic SOJ and TSOP1. 


ORDERING INFORMATION 


KM681001B/BL -15/17/20 Commercial Temp. 
KM681001BI/BLI -15/17/20 Industrial Temp. 


PIN CONFIGURATION(Top View) 


: 
OE | OutputEnable 
Ss 
Cc 


al 
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Preliminary 
KM681001B/BL, KM681001BI/BLI - CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


nit 7 
rPowerDisipaion ————SSSCSC~C~“~‘“dSSC“‘CRPO™CO™™™CYSCOSC*dSC“C*‘“‘tWOCC*S 
ane 
owe 
Ee. 4 


Storage Temperature -65 to 150 Cc 
Operating Temperature 0%070 C 
indus “40085 C 


* Stresses greater than those listed undér "Absolute Maximum Rating" may cause permanent damage to the’ device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(Ta = 0 to 70°) 


a 
SupsiyVeltage SSS ee aed 
reround —SSSC~—rSC‘“<~ SS ot 
FinputLowVatage iY 
FinputLowVatage Si SSCS SC*dCCi 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* VIL(Min) = -2.0V a.c(Pulse Width <10ns) for | < 20mA 
** ViH(Max) = Vcc + 2.0V.a.c (Pulse Width <10ns) for | < 20mA 


DC AND OPERATING CHARACTERISTICS(ta = 0 to 70, Vec= 5.0V + 10%, unless otherwise specified) 


Parameter Symbol Test Conditions 
Input Leakage Current VIN = Vss to Vec 


Pou 2 
Output Leakage Current CS=Vin or OE=Vin or WE=VIL -2 2 a 
Vout = Vss to Vcc 
Operating Current Ic Min. Cycle, 100% Duty 
; CS=VIL, VIN = VIH or VIL, 
louT=O0mA 


Standby Current Min. Cycle, CS=Vin 


aa 
aa 
a 
| iss | Ket 
eed f=0MHz, CS = Vcc-0.2V, [Normal | - | 
ase 
| Vo. Ne eee al 
| VoH | | 24 


VIN = Voc-0.2V or VIN < 0.2V 


Iu 

ILo 

C 
Output Low Voltage Level, | _Vo4 
Output High Voltage Level [Von 24 
: jont=-0.4mA ee 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
*Vcc=5.0V + 5% Temp. = 25°C 


CAPACITANCE?*( Ta =25, f=1.0MHz) 


ee Test Conditions 


put/Output Capacitance Vuio=0V 
Input Capacitance VIN=0V 


* NOTE : Capacitance is sampled and not 100% tested. 
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Preliminary 
KM681001B/BL, KM681001BI/BLI CMOS SRAM 


AC CHARACTERISTICS(Ta = 0 to 70°C, Vcc = 5.0V + 10%, unless otherwise noted.) 
. TEST CONDITIONS 


input Pulse Levels | 
A 


NOTE: Above test conditions are also applied at industrial temperature range. 


Output Loads(A) : Output Loads(B) 
for tHZ, tLZ, t\WHZ, tOW, tOLZ & tOHZ 


+5.0V 


+5.0V 

~ 4802 480.2 
DOUT DOUT 

2552 30pF* 255.2 5pF* 


* Including Scope and Jig Capacitance 


READ CYCLE 


(O12 
(OH 


NOTE 1: Above parameters are also guaranteed at industrial temperature range. 
NOTE 2: tCO=tC0O1, tCO2/ tLZ=tlZ1,tLZ2/ tHZ = tHZ1, tHZ2 


ELECTRONICS . 


Preliminary 
KM681001B/BL, KM681001BI/BLI _ CMOS SRAM 


WRITE CYCLE 


[Write Cycle Time | te | tS | cote! ae Ee 
[Chip SelecttoEndofWrte | tcw | to | | tt | oe ee 
[Address SetupTime | tas | oT | es 
[Address ValidtoEndofWrite | aw | 10 | = | tt | ts 
[Write Pulse Wicth(OE High) | we Tt Tt ts 


Wit Puce waOELo | wer 1s | | 7 | - |» | - [=| 
[Write RecoveryTime sss | twRe | oo | - TC -  T -s | 
[Write to OutputHigh-Z "| twez [oT 8 | | fT | 0s 
[DatatoWrite Time Qverap S| tow [ 7 | - | @ {| - {| 9 [| - [os] 
[DataHold from Write Time = | “tOH | oo | | | CT Cs | 
[EndWritetoOutputLowZ | tow [ 3 [| - | 3 { - | 3 [ - [ns | 


NOTE 1: Above parameters are also guaranteed at industrial temperature range. 
NOTE 2: tWR=tWR1, tWR2 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS1=OE=Vit, CS2=WE=Vin) 


x_n 
| a | 
| ; ATTN 7 
aa Previous Data Valid XuXXQUNXUUNX UH Se 


PSnmsuneg i 
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Preliminary 
KM681001B/BL, KM681001Bi/BLI _ CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) 


tRC 


tAA 


a a ee 


{LZ(4, 5) 


dR 00/000) TTT 
Bara out EN peeve OEY 


Current 


piesa CYCLE) 
WE is high for read cycle. 

2. Allre ee referenced from the last valid addre' ipa ea seh ae 

3. sa ndtOHZ are defined a he time at which the outp fees chieve the on onditio and are not referenced to VoH or VoL 

vels. 

4, ree any given temperature and voitage sae tHZ(max.) is less aaihiee aes h for ia to 

5. Tran ae deel as sre a OmV from steady state voltage with Lo eae rameter i sanple ae ahi au a aa 

6. Dev saaen ee sted with CST. =VIL snacene VI. 

io adres seen ms enti sic atid nd CS2 tra nsition sa 
For common I/O ie cation of bus so ntion conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 


« Ze 


a IE me a 
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Preliminary. 
KM681001B/BL, KM681001BI/BLI | CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


est 


: tOH 


{OHZ(6, 7) 
(9) 
-— RRYERKU NRK REK TERR NRK EKER ER RK RRR High-Z@) ANNA VAVNN 
Data Out iA NY A 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS7=Controlled) 


nao 
és ot Satna, 


igh-. | High-Z 


tLz {WHZ(6) 


cs2 eg 
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Preliminary 
KM681001B/BL, KM681001BI/BLI CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(4) (CS2=Controlled) 


twc 


ee 


oh. — er 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low CS1 , a high CS2 and alow WE. A write begins at the latest transition CS7 going low, 
CS2 going high and WE going low; Awrite ends at the earliest transition CST going high or CS2 going low or WE going high. tWP 
is measured from the beginning of write to the end of write. 

3. tCWis measured from the later of CST going low or CS2 going high to end of write. 

4. tAS is measured from the address valid to the beginning of write. 

5. tWR is measured from the end of write to the address change. tWR1 applied in case a write ends as CS1 or WE going high. tWR2 

applied in case a write ends as CS2 going low. 

lf OE, CS1, CS2 and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite 

phase of the output must not be applied because bus contention can occur. 

For common {/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

. If CST goes low and CS2 goes high simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9. Doutis 5 the read data of the new address. 
10. When CS1 is low and CS2 is high : I/O pins are in the output state. The input signals in the opposite phase leading to the output 


should not be applied. 


® 


oN 


* NOTE : X means Don't Care. 
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Preliminary 
KM681001B/BL, KM681001BI/BLI CMOS SRAM 


| typ. | Max. | unit_| 
fae ALS 
el 
ac 
a eae ee 
| - | - | ms | 


DATA RETENTION CHARACTERISTICS*(Ta = 0° to 70) 


Vec = 3.0V, CS1 = Vec-0.2V or CS2 < 0.2V 
VIN 2 Voc - 0.2V or VIN S 0.2V 


Vcc = 2.0V, CS = Vcc - 0.2V 
VIN 2 Vec - 0.2V or VIN S 0.2V 


Data Retention Set-Up Time tSDR See Data Retention 
Recovery Time | _tRDR_| Wave form(below) 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* :L-Ver only. 


Data Retention Current 


DATA RETENTION WAVE FORM 1 (CS Controlled) 


tSDR Data Retention Mode tRDR 


Vec 


AB soca ae re ME ah Sr ae in eh eel Net ak as Ee ae 


ZN ide at Co a te hee 


VOR e200 SS ee ene NN a ee ee PE ge Pe I ol eee ee 


cs 
5) | a RR AR Ra CR TR a 


DATA RETENTION WAVE FORM 2 (cs2 Controlled) 


tSDR Data Retention Mode tROR 
Vec 


CN. oe eoS eke eee Neco e ee eee eee eee a eee ere ea eee Ee eens 
‘CS2 


NOR Sr Se Nr. Gere yon We Oe Rees ee ee ee pe Wn de eel ety iey OI Nie, fa re gee 
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ELECTRONICS 


KM681001A: | | | : CMOS SRAM 
128K x 8 Bit High-Speed CMOS Static RAM 


FEATURES | GENERAL DESCRIPTION 
« Fast Access Time 15, 17, 20ns(Max.) The KM681001A is a 1,048,576-bit high-speed Static Random 
e Low Power Dissipation , Access Memory organized as 131,072 words by 8 bits. The 
Standby (TTL) : 25mA(Max.) KM681001A uses 8 common input and output lines and has an 
(CMOS): 8mA(Max.) output enable pin which operates faster than address access 


: res time ar read cycle. The device is fabricated using Samsung's 
Operating KMGB1001A= 15; 125m/\(Max.) advanced CMOS process and designed for high-speed circuit 
KM681001A - 17 : 125mA(Max.) technology. It is particularly well suited for use in high-density 
KM681001A - 20 : 120mA(Max.) high-speed system applications. The KM681001A is packaged 
+ Single 5.0V+10% Power Supply in a 400/300 mil 32-pin plastic SOU. 
« TTL Compatible Inputs and Outputs 
e I/O Compatible with 3.3V Device 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
« Standard Pin Configuration 


KM681001AJ : 32-SOJ-400 ; 
Sayeed peat eanre | PIN CONFIGURATION(Top View) 


FUNCTIONAL BLOCK DIAGRAM 


Clk Gen. Pre-Charge Circuit 


Memory Array 
512 Rows 
256x8 Columns 


Row Select 


A7. 
At2 


I/O Circuit 


101 ~ 1/08 Column Select 


PIN FUNCTION 


| 
oF 
Vec 
Vss 
N.C 


[veo | Power(+5.0V) 
[vss | Ground 
[N.C | NoConnection 


PSAmsunag | “ 
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KM681001A | CMOS SRAM 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to-absolute maximum rating conditions for extended periods may affect reliability. 


DITIONS(Ta = 0 to 70°C) 


* VIL(Min) = -2.0V a.c(Pulse Widths 10ns) for | < 20mA 
** ViH(Max) = Vcc + 2.0V a.c (Pulse Width <10ns) for | < 20mA 


Min. Cycle, 100% Duty 
CS1=ViL, CS2=VIn, 
VIN = VIH or Vit, louT=OmA 


Standby Current 


f=O0MHz, CS1 = Vec-0.2V or CS2 < 0.2V, 
VIN 2 Vec-0.2V or VIN S 0.2V 


Output Low Vohiage Level 
Output High Votage Level 
loH1=-0.1mA 


*Vcc=5,0V + 5% Temp. = 25°C 


Input/Output Capacitance 
Input Capacitance CIN 


* NOTE : Capacitance is sampled and not 100% tested. 


PSimsuncg = 
ELECTRONICS 


KM681001A | CMOS SRAM 


AC CHARACTERISTICS(ta= 0 to 70°C, Voc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 


+5.0V —+5.0V 
480.2 480.2 
DOUT DOUT 


* Including Scope and Jig Capacitance 


READ CYCLE 


Address Access Time 
t01Z 


Output Disable to High-Z Output tOHZ 
Output Hold from Address Change 
tP 


U 


Chip Selection to Power Up Time 
Chip Selection to Power DownTime 


NOTE: tCO=tCO1, tCO2/ tLZ=tLZ1,tLzZ2/ tHZ =tHZ1, tHZ2 


Chip Disable to High-Z Output 


ELECTRONICS 


KM681001A CMOS SRAM 


WRITE CYCLE 


[Wite CyseTime | we | | - | 7 | - _| 
[Chip Selectto Endofwite | tow [10 | - | 4 | - | 
- [Aderess SetupTine (| ws [0 | -+| 0 | 
[Adcess Valdto End ofwite | aw [10 |---| |_| 
Wite Puise Wiat(OE High) | ewe | 10 | - |_|. _| 


i Piss aE Lo [wer | 1 =| [| 
[Wie RecoveryTime «| we | oY | 
wiz to |e | o |e | 
‘Datato WiteTime Overap | ow | 7 | - | 6 | -_| 
ec] a ae a 
ae es ee 


N 


= 


x= 


Data Hold from Write Time | 
End Write to Output Low-Z 


NOTE: tWR =tWR1, tWR2 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS1=OE=Vit, CS2=WE=Vin) 


tRC 


tAA 


QAI AKA AAA 


. ‘ AWK : 
Data Out Previous Data Valid XING NANA Data Valid 


SAMSUNG ~ 


ELECTRONICS 


KM681001A CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) 


PU IPD 


Current 


sisal alea CYCLE) 


1, WE is high for re oe 
2. Allre ae eferen Hounaal Ghaiine Gace ss to the first tra nares rate 


3. tHZ andtOHZ a ae fin eda ate time at which the achieve the ae ails and are not referenced to VoH or VoL 
4, Ata any giv aad ratur d voltage condition, tHZ(max.) is n tLZ (min.) both fo icicle 
. Tra ae dos red a mV fr See Saas oltage ner aries S parameter aes aan ae wine 
Dev _ con eee selected with CST=ViL and CS2=ViH 
; pecia aie ala ae Selaangasatel CS7 transitio YY ie and CS2tra sitio ae 


8. For common I/O applications, minimization or ai min of bus sens onditions is n sary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 


; {DH 
tOHZ(6) 
Fav eAererNyney¥yeNinOvOVOvOtOKAVAUNONUNOKOKOVOKOVOYON) High-Z(8) 
Data Out A SRM 
PSnns unig . 
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— KM681001A | CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


tWR6) 


se 


tWP1(2) 

" "] fa 
paid at (9) 

NRX AANA AANA AA AAA AANA High-Z@) AX A AAX 


Data Out ANNA WANNA 


a 
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2 
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= 
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m 
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2) 
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= 
2) 
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pA 
2£ 
al 
I 
Oo 
2 
3 
a 
& 


JAW tWR6) 


LZ tWHZ(6) 
High-Z AXXAAXAXAAA AA) High-Z(8) 


AAVVAAAAAAAAAAAAA 


ELECTRONICS 


KM681001A CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(4) (CS2=Controlled) 


twe 


ee 
aa) 


AS (4 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low CS1 , a high CS2 and a low WE. Awrite begins at the latest transition CS7 going low, 
CS2 going high and WE goinglow; Awrite ends at the earliest transition CS7 going high or CS2 going low or WE going high. tWP 
is measured from the beginning of write to the end of write. 

3. tCWis measured from the later of CST going low or CS2 going high to end of write. 

4. tAS is measured from the address valid to the beginning of write. 

5. tWR is measured from the end of write to the address change. tWR‘1 applied in case a write ends as CS1 or WE going high. tWR2 
applied in case a write ends as CS2 going low. 

6. If OE, CST, CS2 and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite 
phase of the output must not be applied because bus contention can occur. 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

8. If CST goes low and CS2 goes high simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address, 

10. When CST is low and CS2 is high : I/O pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 


(o] ee pe AOR In 
Iso, [S61 


FUNCTIONAL DESCRIPTION 


* NOTE : X means Don't Care. 
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ELECTRONICS 


KM681001/L 


CMOS SRAM 


128K x 8 Bit High-Speed CMOS Static RAM 


FEATURES 
« Fast Access Time 20,25,35 ns (Max.) 
« Low Power Dissipation 
Standby (TTL) : 40mA(Max.) 
(CMOS): 2mA(Max.) 
0.5mA(Max.) - L-Ver. only 
Operating KM681001/L - 20 : 170mA(Max.) 
KM681001/L - 25 : 150mA(Max.) 
KM681001/L - 35 : 130mA(Max.) 
« Single 5.0V +10% Power Supply 
« TTL Compatible Inputs and Outputs 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
« 2V Minimum Data Retention ; 2V(Min.) - L-ver. only 
« Standard Pin Configuration 
KM681001/LP : 32-DIP-400 
KM681001/LJ : 32-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Clik Gen. Pre-Charge Circuit 
ee 


A2 

S 
A3 $ Memory Array 
AS n 512 Rows 
As z 256x8 Columns 
Az a 


A12 
A14 
aes 


W/O Circuit 


1/01 ~ 1/08 Coiumn Select 


a age 


GENERAL DESCRIPTION 


The KM681001/L is a 1,048,576-bit high-speed Static Random 
Access Memory organized as 131,072 words by 8 bits. The 
KM681001/L uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using Samsung's 
advanced CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM681001/L is packaged 
in a 400 mil 32-pin plastic DIP or SOU. 


PIN CONFIGURATION(Top View) 


PIN FUNCTION 
Pin Na din Functio 
[OE OutputEnable Cd 


& 


‘al 


ql 
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KM681001/L CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


[Power Dissipation ——SSSSSC*C~“‘“RCSC‘“‘SC“#!OOCdTSSC“‘RCO#C~*#d 
| 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this spécification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(ta = 0 to 70°C) 


* ViL(Min) =-2.0V a.c(Pulse Width< 10ns) for | < 20mA 
** Virn(Max) = Voc + 2.0V a.c (Pulse Width<10ns) for! < 20mA 


DC AND OPERATING CHARACTERISTICS(ta = 0 to 70°C, Vec=5.0V + 10% 


Input Leakage Current VIN = Vss to Vee a 
-2 


Output Leakage Current CS1=Vin or CS2=Vit or OE=ViH or WE=ViL 


Vout = Vss to Vcc 
Operating Current Min. Cycle, 100% Duty 
CS1=VIL, CS2=Vin, 


VIN = VIH or VIL, louT=OmMA 


f=0MHz, CST. = Vec-0.2V or 
CS2 <0.2V, © 
VIN 2 Vcc-0.2V or VIN S 0.2V 


Output Low Voltage Level 


Output High Voltage Level 


Standby Current | isa | 


CAPA 


Input/Output Capacitance | 
Input Capacitance ViN=O0V 


* NOTE : Capacitance is sampled and not 100% tested. 


_ ELECTRONICS 


KM681001/L CMOS SRAM 


AC CHARACTERISTICS (tTa= 0 to 70°C, Vcc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 


+5.0V +5.0V 
480.2 4802 
DOUT DOUT 


* Including Scope and Jig Capacitance 


READ CYCLE 


20 
5 
PD 


NOTE: tCO =tCO1,tCO2/ tLZ=tL21,tLZ2/ tHZ = tHZ1, tHZ2 


ELECTRONICS 


KM681001/L CMOS SRAM 


WRITE CYCLE 


Wits Puse wathOELow) | 
10H 


End Write to Output Low-Z 
NOTE: tWR=tWR1, tWR2 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CST=OE=Vi_, CS2=WE=VIH) 


tRC 


———— 
tAA 
i HancannneCan NIEMANN 
sai Previous Data Valid OXXHOXXHUOX GEOG eee 


ELECTRONICS 


KM681001/L CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) 


se 
te —————— 


Data Out XA at XM 


a 


NOTES(READ CYCLE) 
WE is high for read cycle. 
2. Allre stn ora ing is referenced from the last valid addre: aeemnes lesbian addre 
3. tHZ and tOHZ are defined a ae time at which the ee: e the open circuit c canoe and are not referenced to VOH or VOL 


4. Ata any giv n te ae rature and voltage condition, tHZ(max.) is le lene .) both for et 

5. Ubi ition nis me red 5506 OmV from steady state voltage sathLee eels seas ae pe oe eh ne oi 

6. Dev ae cont us 0 selecte eal Sat “he and CS2= Vi 

7. nddre val rio cone he Csi dees mp ove and C82 tan jes et 

8. For comm a as pic cation ean or cain of bus onditi tions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 
Ma SL Oo. nue een hi seen eee 


I I Ne ya ae nN ee Oe ee 
— = 


ELECTRONICS 


KM681001/L CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


Dee en el 


eo Sltltctc(temCD® 


twr1@) | 
ee) oa (9) 
High-Z@) TUTORING 


TA 
Data Out iDEN UD UD MXM EM ROU 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS1=Controlled) 


two * 
AYi 
f\ 


31 


ert Vo 


Data In High-Z i Data Valid | High-2 


tl2z tWHZ(6) 


WE 


Data Out High arora High 


FAN ANAVAVAVAVAVAVAVAVAVAVAVAVAVA' 


a RN ge oe 
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ELECTRONICS 


KM681001/L CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(4) (CS2=Controlled) 


tw 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low CS7 , a high CS2 and a low WE. A write begins at the latest transition CS7 going low, 

CS2 going high and WE going low; Awrite ends at the earliest transition CS1 going high or CS2 going low or WE going high. twP 

is measured from the beginning of write to the end of write. . 

tCW is measured from the later of CS7 going low or CS2 going high to end of write. 

tAS is measured from the address valid to the beginning of write. 

tWR is measured from the end of write to the address change. tWR1 applied in case a write ends as CS1 or WE going high. tWR2 

applied in case a write ends as CS2 going low. 

if OE, CS1, CS2 and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite 

phase of the output must not be applied because bus contention can occur. , 

For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

if CS7 goes low and CS2 goes high simultaneously with WE going or after WE going iow, the outputs remain high impedance state. 

Dout is the read data of the new address. 

10. When CST is low and CS2 is high : I/O pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 


oon D9 AHRYW 


* NOTE : X means Don't Care. 
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ELECTRONICS 


KM681004/L | CMOS SRAM 


DATA RETENTION CHARACTERISTICS*(Ta = 0 to 70°C) 


| Test Condition | min. | typ. [| Max. | unit_| 
Vcc for Data Retention CS1 = Vec- 0.2V or CS2 < 0.2V [20 | - [55 | v | 

‘ Vcc = 2.0V, CS1 = Vec- 0.2V or CS2 < 0.2V 
Data Retention Set-Up Time tSDR See Data Retention Pas ge Ret | 
[Recovery Time __—_—_|_tRR_| Wave form(below) er aa a 


* NOTE : L-Ver only. 


DATA RETENTION WAVE FORM 1 (CS7 Controlled) 


tSDR Data Retention Mode tRDR 


Vec 


7 ae tos (ener | Cts eT De OE gee eee ee Jp eens eRe ees eee 
2.2V Shah Sins as eect Gases essa a et cise gee Gta ION le tides Banal 


VDR LS ee se See rr re eee 


cS 
GND. rR dS a a as ee i GMa Nam es eg oe oe gay eas me eee 


DATA RETENTION WAVE FORM 2 (cs2 Controlled) _ 


{SOR Data Retention Mode tRDR 
Vec 


ABV faethe ie See Lee Ne oe er aie Se ne So Be ee ee ae 
cs2 


VbR pr Ne art era a See eH Se ag 
An Nee eee ee ee ee a ey 


CMe Sg ee ee ee cs2<02V....———— 


ELECTRONICS 


KM6161002B/BL, KM6161002Bi/BLI 


Preliminary | 
CMOS SRAM 


64K x 16 Bit High-Speed CMOS Static RAM 


FEATURES . 
« Fast Access Time 8,10,12ns (Max.) 
« Low Power Dissipation 
Standby (TTL) — : 30mA(Max.) 
" (CMOS) : 10mA(Max.) 
1mA(Max.) - L-Ver. only 
Operating KM6161002B/BL - 8 : 200mA(Max.) 
KM6161002B/BL - 10 : 190mA(Max.) 
KM6161002B/BL - 12 : 180mA(Max.) 
+ Single 5.0V+10% Power Supply 
« TTL Compatible Inputs and Outputs 
+ I/O Compatible with 3.3V Device 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
« 2V Minimum Data Retention ; L-Ver. only 
« Center Power/Ground Pin Configuration 
» Data Byte Control : LB : 1/01~ 1/08, UB: 1/O9~ 1/016 
« Standard Pin Configuration 
KM6161002B/BLJ : 44-SOJ-400 
KM6161002B/BLT: 44-TSOP2-400F 


ORDERING INFORMATION 


Commercial Temp. 
Industrial Temp. 


Memory Array 
512 Rows 
128x16 Columns 


a 
Row Select 


A8 
AQ 


I/O Circuit & 


1/01 ~ 1/08 » Column Select 


\/O9 ~ 1/016 


GENERAL DESCRIPTION 

The KM6161002B/BL is a 1,048,576-bit high-speed Static Ran- 
dom Access Memory organized as 65,536 words by 16 bits. The 
KM6161002B/BL uses 16 common input and output lines and 
has an output enable pin which operates faster than address 
access time at read cycle. Also it allows that lower and upper 
byte access by data byte control (0B, CB). The device is fabri- 
cated using SAMSUNG's advanced CMOS process and 
designed for high-speed circuit technology. It is particularly well . 
suited for use in high-density high-speed system applications. 
The KM6161002B/BL is packaged in a 400mil 44-pin plastic 
SOJ or TSOP2 forward. 


PIN CONFIGURATION (Top View) 


uts 
we 


5 
UB 


ELECTRONICS 


385° 


| Preliminary 
KM6161002B/BL, KM6161002BI/BLI | i CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


[Power Dissipation —SSSC*dSCCiSSSCdSCCCiCdYSSC 
Operating Temperature 
et ene 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(ta = 0 to 70°C) 


Input Low Voltage 
NOTE: Above parameters are also guaranteed at industrial temperature range. 
* VIL(Min) = -2.0V a.c(Pulse Width <6ns) for | < 20mA 
** ViH(Max) = Vcc + 2.0V a.c (Pulse Width <6ns) for | < 20mA 


DC AND OPERATING CHARACTERISTICS (ta = 0 to 70°C, Vec= 5.0V + 10%, unless otherwise specified) 


input Leakage Curren Vin= Vas to Vee 


Output Leakage Current lLo CS=Vin or OE=Vin or WE=ViIL -2 2 HA 
- | Vout = Vss to Vec 
Operating Current Icc Min. Cycle, 100% Duty | 8ns | - | 200 


CS=VIL, VIN = VIH or VIL, 
louT=O0mA 


Ist | f?OMHz, CS = Voc-0.2V, | Normal | = - =| 10 | mA 
VIN 2 Voc-0.2V or VIN = 0.2V | iver | + | 1 | 
OuiputtowVotagelevel | Va [rema—SSSSSC~—<“—~d Ss Sid?SC 
Output High Voitage Level loH=-4mA | 24 ; - | vi] 
[Vout® frowt=-01maA CdS dC 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
*Vcc=5.0V + 5% Temp. = 25°C 


Standby Current 


CAPACITANCE*, Ta =25°C, f=1.0MHz) 


tem ympo 


* NOTE : Capacitance is sampled and not 100% tested. 


a” . 
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KM6161002B/BL, KM6161002BI/BLI CMOS SRAM 


AC CHARACTERISTICS (ta= 0 to 70°C, Vcc = 5.0V+10%, unless sheila noted.) 
TEST CONDITIONS 


| Input Pulse Levels : OV to 3V 


input Rise and Fall Tes 
input and Output timing. Reference Levels 
Output Loads 


NOTE: Above test conditions are also applied at industrial temperature range. 


Output Loads(B) 
OUpUr Loaae(h) for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 


+5.0V 


DOUT 
480 92 
DOUT 
Zo = 502 
; =502 
RL = 50 255.2 SpF* 


Vii = 1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


PSnmsuNid = 
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Preliminary 
KM6161002B/BL, KM6161002BI/BLI | . CMOS SRAM 


WRITE CYCLE a , 


NOTE: Above parameters are also guaranteed at industrial temperature range. - 


TIMING DIAGRAMS 


TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=UB=(B=ViL, WE=Vin) 
tRC 
>> 
tAA 
canon pevcroanvauaYOESEEEETEIEEEN na 


ELECTRONICS 


| , Preliminary 
KM6161002B/BL, KM6161002BI/BLI ~ CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) 


tRC 


‘ tHZ(3,4,5) 


tOHZ 


NOTES(READ CYCLE) 
4. WE is high for read cycle. 
i enced from the last valid address to the first transition address 
ieve the open circui 


2. All read cycle timing is refer : 
3. tHZ and tOHZ are defined as the time at which the outputs ach p uit condition and are not referenced to VoH or VOL 


vels. 
4, At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to 
5. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V 

7. Address valid prior to coincic i ow. 

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


| - TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) = 
‘nana. 


igh-Z | 
Data In ¥ tOHZ(6) 


High-Z(8) 


\N 
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Data Out Yd XaU XU UR OCHO OURO 
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Preliminary 
KM6161002B/BL, KM6161002BI/BLI | CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


~ oe | 
Data | Hiah-Z 


(10) (9) 
CYYYYXKKXNYKKKXK AKRAM KAKA KKAK SY High-Z ANXYNKXYN) AXXXXYYY 
Data Out HEISE SE RRS — Oe 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlied) 


a”. - 


ELECTRONICS 


. , Preliminary 
~ KM6161002B/BL, KM6161002BI/BLI CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(4) (UB, LB Controlled) 


{wc 


tAW tWR(65) 


UB, LB _— (BW 
Data In High-Z Pe 


High-Z vennenenyanen High-Z(8 
RIAA 


Data Out 


NOTES(WRITE CYCLE) 
1. All write cycle timing is referenced from the last valid ¢ address to the first transition address. 


2. Awrite occurs during the overlap of a low CS,WE,LB and UB. Awrite begins at the latest transition CS going low and WE going 
low ; Awrite ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 


of write. 

3. tCWis measured from the later of CS going low to end of write. 

4. tAS is measured from the address valid to the beginning of write. 

5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS, or WE going high. 

6. |f OE. CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of the 
output must not be applied because bus contention can occur. 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9. Doutis the read data of the new address. 

10. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 


applied. 


FUNCTIONAL DESCRIPTION 


* NOTE : X means Don't Care. 
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| : Preliminary 
KM6161002B/BL, KM6161002Bi/BLI CMOS SRAM 


DATA RETENTION CHARACTERISTICS*(Ta = 0°C to 70°C) 


Test Condition 
Vcc for Data Retention 


Data Retention Current Vee = 3.0V, CS = Vec - 0.2V 
VIN 2 Voc - 0.2V or VIN S 0.2V 


Vec = 2.0V, CS = Vec - 0.2V 
VIN = Voc -0.2V or ViN S 0.2V 


Data Retention Set-Up Time See Data Retention 


tRDR__ | Wave form(below) 
NOTE: Above parameters are also guaranteed at industrial temperature range. 
*L-Veér only. 


DATA RETENTION WAVE FORMCS controlled) 


tSDR Data Retention Mode tROR 
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KM6161002A, KM6161002Al 


_CMOS SRAM 


64K x 16 Bit High-Speed CMOS Static RAM 


FEATURES 

« Fast Access Time 12, 15, 17, 20 ns (Max.) 

» Low Power Dissipation ' 

Standby (TTL) : 25mA(Max.) 

( CMOS): 8mA(Max.) 

Operating KM6161002A - 12 : 190mA(Max.) 
KM6161002A - 15 : 185mA(Max.) 
KM6161002A - 17 : 185mA(Max.) 
KM6161002A - 20 : 180mA(Max.) 

Single 5.0V + 10% Power Supply 

TTL Compatible Inputs and Outputs 

1/(O Compatible with 3.3V Device 

Fully Static Operation 

- No Clock or Refresh required 

Three State Outputs 

Center Power/Ground Pin Configuration 

Data Byte Contro! : [B : /01~ 1/08, UB : I/O9~ 1/016 

« Standard Pin Configuration 

KM6161002AJ : 44-SOJ-400 
KM6161002AT: 44-TSOP2-400F | 


ORDERING INFORMATION 


KM6161002A -12/15/17/20 Commercial Temp. 
KM6161002AI -12/15/17/20 Industrial Temp. 


FUNCTIONAL BLOCK DIAGRAM 


Pre-Charge Circuit | 
| zi. 


Al 
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A3 9 
A 3 Memory Array 
AS 75) 512 Rows 
Me Es 128x16 Columns 
A7 om 
A8 
Ag 
1/0 Circuit & 
1/01 ~ 1/08 Column Select 
1/09 ~ 1/016 
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GENERAL DESCRIPTION 

The KM6161002A is a1,048,576-bit high-speed Static Random 
Access Memory organized as 65,536 words by 16 bits. The 
KM6161002A uses 16 common input and output lines and has 
an output enable pin which operates faster than address access 
time at read cycle. Also it allows that lower and upper byte 
access by data byte control (UB, [B). The device is fabricated 
using SAMSUNG's advanced CMOS process and designed for 
high-speed circuit technology. It is particularly well suited for 
use in high-density high-speed system applications. The 
KM6161002A is packaged in a 400mil 44-pin plastic SOJ or 
TSOP2 forward. 


PIN CONFIGURATION (Top View) 


Ao 
Ai [2] 
A2 [3] 
A3 | 4! 
Aa [5] 
cs [6] 
1/01 
vo2 [8 | 
/o3 [91 
04 [410] 
Vec 
Vss 
VO5 
vos [14] 
vo7 [45] 
08 [16] 


ag [ie ate 
For =voe | 
Gee S22 
[vss 
[Nc | 
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KM6161002A, KM6161002AI | | CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


-0.5 to 7.0 


-65 to 150 i 
-40 to 85 c 


* Stresses greater than those listed under “Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


a ae 


RECOMMENDED DC OPERATING CONDITIONS(ta = 0 to 70°C) 


Supply Voltage 


Input Low Voltage 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* ViL(Min) = -2.0V a.c(Pulse Width<10ns) for | < 20mA 
** ViH(Max) = Voc + 2.0V a.c (Pulse Width < 10ns) for! < 20mA 


DC AND OPERATING CHARACTERISTICS (ta = 0 to 70°, Vcc= 50v + 10%, unless otherwise specified) 


Vil = Vss to Veo 


CS=ViH or OE=ViH or WE=VIL 
VouT = Vss to Vec 


Input Leakage Current 
Output Leakage Current 


Standby Current Min. Cycle, CS=Vin 


f=O0MHz, CS = Vcc-0.2V, 
VIN = Voc-0.2V or VIN S 0.2V 


CuiputLowVotage Lever | Var |torémA SSCS 


VoH1* loH1=-0.1mA 


Output High Voltage Level 


Operating Current Icc Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, 
louT=0mA ; 
VoL 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
*Vec=5.0V +5% Temp = 25°C 


CAPACITANCE?*( Ta =25°C, f=1.0MHz) 


tions 


* NOTE : Capacitance is sampled and not 100% tested. 
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KM6161002A, KM6161002AI CMOS SRAM 


AC CHARACTERISTICS Ta = 0 to 70°C, Vcc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


input Pulse Levels 


NOTE: Above test conditions are also applied at industrial temperature range. 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 


+5.0V +5.0V 
480 22 480 £2 
DOUT DOUT 


* Including Scope and Jig Capacitance 


READ CYCLE 


‘Address Access Time ——~| AA 
Output Enable to Vaid Output | 10 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


Read Cycle Time tRC 12 
3 
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KM6161002A, KM6161002AlI | _ CMOS SRAM 


WRITE CYCLE 


Write Cycle Time 
Chip Select to End of Write 


Write Pulse Width(OE High) 


al Pulse aven(Oe wil 


Data to Write Time Overlap 
Data Hold from Write Time | t0H | 
End Write to Output Low-Z tow 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=UB=CB=Vit, WE=Vin) 


tRC 


= 


XUN XY 


XX 


Y Data Valid 


am 7 
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KM6161002A, KM6161002AI CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=vin) 


tRC 


=< 


nn asa eeaes —o 


tHZ(3,4,5) 
aes 


FNRI hanna 
Data Out RRR) iat ONIN 


NOTES(READ CYCLE) 
_ WE is high for rea 


d cycle : 
renced from the last valid address to the first transition address 
hieve the open cir 


All read cycle timing is ref : ; 
cuit condition and are not referenced to VoH or VoL 


2. y is reference 
3. tHZ and tOHZ are defined as the time at which the outputs ac 
4, At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device t 
5. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
. Device is continuously selected with CS=VIL. 
coincident wi 


id prior to p 
8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Ciock) 
ARC 


UB, [5 LL LE ——— 


p 


pee = tOHZ(6) ; 


¥ 
TR A ATT TI A TTT TTT High-Z(8) 


_ Data Out 


VAVAVAVAVATAYAVAYAVAVAY AY AY AV AVAV AY AVAVAVAVAVA'AYAYAY AY AVAVAYAVAYATAVAVAVAYAVAYAYAVAYAYAVAVAYAVAVATAVAYAVAVAVAN 
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KM6161002A, KM6161002AlI CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (GE=Low Fixed) 


Se 


(9) 
TAY AY AVAVAVAYATAYAV AV AVATAVAV AYATATAVAVAV ATATAYATAYATAVAVAYATAVAVAVAVATATAVAVAVAVAYAVAVAVAVATATATAVAVAVATAVATANAV High-Z VAYATAYAYAYANA NW ATAYAYAYAYAYAY 
IAAT s Rt 


( 
Data Out SIX XOXOXO RAY COA 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 


en | 398 
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KM6161002A, KM6161002AI CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(4) (UB, LB Controlled) 


twe 


ADD _ — 
2 
wc 5a Senay 
EF — bo 
Data In —— 


High-Z 


Data Out High Zi 


NOTES(WRITE CYCLE) 

1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low CS,WE,LB and UB. A write begins at the latest transition CS going low and WE going 
low; Awrite ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 
of write. 
tCW is measured from the later of CS going low to end of write. 
tAS is measured from the address valid to the beginning of write. 
tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS, or WE going high. 

If OE. CS and WE are in the Read Mode during this period, the 1/O pins are in the output low-Z state. Inputs of opposite phase of the 
output must not be applied because bus contention can occur. 

For common !/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

lf CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 


©MN BARW 


Dout is the read data of the new address. 
10. When CS is low : I/O pins are in the output state. The input signals in the spose phase leading to the output should not be 


applied. 


FUNCTIONAL DESCRIPTION - 


“Not Select fp Highz | Ise, 1s81 


Putput Disable High- Z 


* NOTE : X means Don't Care. 
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KM6161002 


CMOS SRAM 


64K x 16 Bit High-Speed CMOS Static RAM 


FEATURES 
« Fast Access Time 15, 17, 20ns(Max.) 
+ Low Power Dissipation 
Standby (TTL) —: 40mA(Max.) 
( CMOS) :10mA(Max.) 
Operating KM6161002 - 15 : 230mA(Max.) 
KM6161002 - 17 : 220mA(Max.) 
‘KM6161002 - 20 : 210mA(Max.) 
Single 5.0V+10% Power Supply 
TTL Compatible Inputs and Outputs 
1/0 Compatible with 3.3V Device 
Fully Static Operation 
- No Clock or Refresh required 
Three State Outputs 
Center Power/Ground Pin Configuration 
Data Byte Control : TB : 1/01~ 1/08, UB: 1/Oo~ 1/016 
Standard Pin Configuration 
KM6161002J : 44-SOJ-400 


oe ef @ 


er ce @ 


FUNCTIONAL BLOCK DIAGRAM 
Clik Gen. 


Pre-Charge Circuit 


m posit 
Be —— 
= a) 
Ad ai 3 Memory Array 
AS Pere 2) 512 Rows 
As 4] é 428x16 Columns 
AZ El SAE 
a = 
Ai2 +S 
{~—l Data V/O Circuit & H 
VO1 ~ 1/08 zeal Column Select th 
1/09 ~ 1/0416 Lot] 


nih 


GENERAL DESCRIPTION 

The KM6161002 is a 1,048,576-bit high-speed Static Random 
Access Memory organized as 65,536 words by 16 bits. The 
KM6161002 uses 16 common input and output lines and has an 
output enable pin which operates faster than address access 
time at read cycle. Also it allows that lower and upper byte 
access by data byte control (UB, LB). The device is fabricated 
using SAMSUNG's advanced CMOS process and designed for 
high-speed circuit technology. It is particularly well suited for 
use in high-density. high-speed system applications. The 
KM6161002 is packaged in a 400mil 44-pin plastic SOJ. 


PIN CONFIGURATION (Top, view) 


PIN FUNCTION 


Lower-byte Control(l/O1~I/Os 


Power(+5.0V 


a” 
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KM6161002 | CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS’ 


Power Dissipation 
Storage Temperature 
Operating Temperature 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absoiute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(ta = 0 to 70°) 


* ViIL(Min) = -2.0V a.c(Pulse Width 10ns) for | < 20mA 
** ViH(Max) = Voc + 2.0V a.c (Pulse Width <10ns) for | < 20mA 


DC AND OPERATING CHARACTERISTICS(Ta = 0 to 70, Vcc= 5.0V + 10%, unless otherwise specified) 
ara ee oe Tes litions i . 


ramet 


Input Leakage Current VIN = Vss to Vcc 


Output Leakage Current CS=Vin or OE=Vin or WE=VIL 2 
Vout = Vss to Vcc 


Operating Current lec Min. Cycle, 100% Duty ae 
CS=VIL, VIN = VIH or VIL, 

louT=0mA —— 

ce 

Wein! 

| 24 | 

ae 


Iu 

ILo 

Standby Current [iss [Min Gye, CV 
VIN = Vcc-0.2V or VIN = 0.2V 

Output Low Voltage Level VoL 

VOH 


Output High Voltage Level | Von |low=4mASC*d?C 
loH1=-0.1mMA 


*Vec=5.0V + 5% Temp. = 25C 


CAPACITANCE?*( Ta =25°C, f=1.0MHz) 


Input/Output Capacitance Cio 
Input Capacitance VIN=0V 


* NOTE : Capacitance is sampled and not 100% tested. 


an” | ~ 
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KM6161002 | | CMOS SRAM 


AC CHARACTERISTICS (Ta = 0 to 70°, Vec = 5.0V+10%, unless otherwise noted.) 
TEST CONDITION 


NOTE: Above test conditions are also applied at industrial temperature range. 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, \WHZ, tOW, tOLZ & tOHZ 


+5.0V +5.0V 
4802 480.2 
DOUT DOUT 


* Including Scope and Jig Capacitance 


READ CYCLE 


Read Cycle Time tRC 
Address Access Time 
Chip Select to Output tco 


ELECTRONICS 


KM6161002 CMOS SRAM 


WRITE CYCLE 


Write Pulse Width(OE Low) 


UB, CB Valid to End of Write 
Write Recovery Time 


Write to Output High-Z 
Data to Write Time Overlap 
Data Hold from Write Time 


End Write to Output Low-Z 


TIMING DIAGRAMS 


tAA 


Ee 


Data Out Previous Data Valid RW 


CCCUK, pas vale 


ELECTRONICS 


KM6161002 : _ CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) | 
zs comme 
re = 


We oa pea 
: high 


ene 
Dae cade im eae hag trata ss to the first tran sth be 
3. tHZ a ndtOHZ a Sacan eh ote time at ch the ee achieve the open morn anda t referenced to VoH or VoL 
Levels. 
4. Ata bd saa rature and v Hips ‘ondition oe is eas due arate dev m device 
: Ua asured Soop nV from ae state voltage ship iy This aie sampled a ai mia ce 
lets ae cted with CS: 
7 nar val fay ah ae ta sith he 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) = | - 
a6 — —— 


UK KKKK KKK RRR KKK RK RRKK RK ERK KER REKEKRK KEKE) High-Z(8) 
Data Out AA IAAI NY 


FA ATATAVATASAY AT ATAVAVAY AY AT ATAVAYATAVAVAYAV AV AYATAYAA'A’AVAYAYAVA'AY AYAA'AVAY AT AYA ATAVAYATAVAVATATAVAYATAYA 
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ELECTRONICS 


KM6161002 CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (GE=Low Fixed) 


Data In igh: Data Valid 
: (9) 
BOXXX NAO ASA AOR RR AAR AAA? \) High-Z UXYXXXXKAXAKAKKK 


y 
Data Out ASN MINN UO UNM CERNE MUSE OXON 


AIAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAA AAD AAA 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 


twe 


hoe caesar ce ea sa tae a ees el 
cs | = 
\______1 
a _ Se 


High-z ATTIRE | High-Z(8 
Data Out RIANA 


er simsung ~ 
ELECTRONICS 


KM6161002 CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(4) (UB, LB Controlled) 


twc 


Data In High-Z Data Valid 

igh-. Hia =~ 
pare High-Z igh-Z(8 
NOTES(WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 3 
2. Awrite occurs during the overlap of a low CS,WE,LB and UB. A write begins at the latest transition CS going low and WE going 
low ; Awrite ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 
of write. 
3. tCWis measured from the later of CS going low to end of write. 
4. tAS is measured from the address valid to the beginning of write. 
5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS, or WE going high. 
6. If OE. CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of the 
output must not be applied because bus contention can occur. 
7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 
9. Doutis the read data of the new address. 
10. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 


applied. 


FUNCTIONAL DESCRIPTION 


* NOTE : X means Don't Care. 
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KM644002B, KM644002BI 


Preliminary 
CMOS SRAM 


1M x 4 Bit (with OE)High-Speed CMOS Static RAM 


FEATURES 
« Fast Access Time 10,12,15ns (Max.) 
« Low Power Dissipation 
Standby (TTL) — : 40mA(Max.) 
( CMOS) : 10mA(Max.) 
Operating KM644002B - 10 : 190mA(Max.) 
KM644002B - 12 : 180mA(Max.) 
_ KM644002B - 15 : 170mA(Max.) 
+ Single 5.0V+ 10% Power Supply 
« TTL Compatible Inputs and Outputs 
« I/O Compatible with 3.3V Device 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
« Center Power/Ground Pin Configuration 
« Standard Pin Configuration 
KM644002BJ : 32-SOJ-400 
KM644002BT : 32-TSOP2-400F 


ORDERING INFORMATION 


KM644002B -10/12/15 Commercial Temp. 
KM644002BI -10/12/15 Industrial Temp. 


FUNCTIONAL BLOCK DIAGRAM 


Pre-Charge Circuit 
es 


eg % 

A3 3 Memory Array 
A4 ” 512 Rows 

AS FS 2048x4 Columns 
As a 

A7 


pee. Nee 
1/0 Circuit & 
Column Select 


UL 
ARKRAAARAAN 


m al a 


GENERAL DESCRIPTION 


The KM644002B is a 4,194,304-bit high-speed Static Random 
Access Memory organized as 1,048,576 words by 4 bits. The 
KM644002B uses 4 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using SAMSUNG's 
advanced CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM644002B is packaged 
in a 400 mil 32-pin plastic SOJ or TSOP(Il) forward. 


PIN CONFIGURATION(Top View) 


Address Inputs 
Write Enable 
Chip Select 
Output Enable 


C Power(+5.0V . 
; 


Ao - A19 
[ae 
Data Inputs/Outputs 


No Connection 
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Preliminary 
KM644002B, KM644002BI CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


Cc 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(ta = 0 to 70°C) 


Supply Voltage 


input Low Voltage 


Input Low Voltage 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* VIL(Min) = -2.0V a.c(Pulse Width <8ns) for | < 20mA 
** ViH(Max) = Vcc + 2.0V a.c (Pulse Widths 8ns) for | < 20mA 


DC AND OPERATING CHARACTERISTICS(ta = 0 to 70°, Veo= 5.0V 


Vin= Vss toVeo 
CS=Vin or OE=Vin or WE=VIL -2 2 HA 
Vout = Vss to Vec 


Operating Current Icc Min. Cycle, 100% Duty | 10ns | - | 190 | mA 
CS=Vi,VIN=VIH orViL,louT=0MA | 42ns [  - | 180 | 
feel 


10%, unless otherwise specified) 


Input Leakage Current 
Output Leakage Current 


Cisne |= | 70 
win de CV —SSCSC~iSC‘“ SCC 


f=OMHz, CS = Vcc-0.2V, 
VIN = Vcec-0.2V or VIN S 0.2V 


Standby Current 


Output Low Voltage Level 
Output High Voitage Level 


loH1=-0.1mA 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
*Vec=5.0V + 10% Temp. = 25°C 


Input Capacitance 


* NOTE : Capacitance is sampled and not 100% tested. 
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Preliminary 
KM644002B, KM644002BI | CMOS SRAM 


AC CHARACTERISTICS (Ta = 0 to 70, Vcc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 
+5.0V 
DOUT 
48022 
Zo = 5082 DOUT 
Rt = 502 
255 2 5pF* 
Vi = 1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


‘Read Cycle Time 
Address Access Time 


i 


ELECTRONICS 


Preliminary 


KM644002B, KM644002BI | i ae CMOS SRAM 


WRITE CYCLE 


Write Pulse Width(OE High) 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vit, WE=Vin) 


tRC 


__tAA 


AY AXA AAA AKA 


LOMO M NCA) inal haicl 


AK 
\ W\ 


Data Out Previous Data Valid 


ELECTRONICS 


| Preliminary 
KM644002B, KM644002BI CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=ViH) 


tRC 


tHZ(3,4,5) 
tco 


Data ou rr | os a (1) 


Current 


‘or read cycle 
le ti ferenced from the last valid address to the first transition address. 
ieve the open circuit condition and are not referenced to VOH or VoL 


2. All read cycle timing is re 

3. tHZ and tOHZ are defined as the time at which the outputs achieve the op 
Levels. 

4. At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to 

5. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 

8. Device is continuously selected with CS=ViL. 

7. Address valid prior to coincident with CS transition low. 

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 


AW (WR6) 


‘ 


Ve 
tDH 
Data In : High-2 Data Valid | 


XX KY YALA KY AKAN AKL KKK KKK KKK KKK KKKRR YYXXXXY) 
Data Out HHH HAS 
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High-Z(8) 


Preliminary 
KM644002B, KM644002BI | -. CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


twc 


SS 


tOH 
; "| pay 
tOHZ6, 7) (9) 
LAER High-Ze) TAXA 
Ieliemei mm VNKKUOKCCUORCOONKECUORKCOUORKGOOOKKCOUONKKCUORECIY ROUEN 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 


tWwc 


tWR6) 


tDH 


Data In High-2 Data Valid | High-Z 


LZ {WHZ(6) 
<—_——_—_—_> 


High-Z NTN High-Z@ 
Data Out AOHANEANNY 
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Preliminary 


KM644002B, KM644002BI CMOS SRAM 


NOTES(WRITE CYCLE) 


. All write cycle timing is referenced from the last valid address to the first transition address. 
. Awrite occurs during the overlap of alow CS and WE. A write begins at the latest transition CS going low and WE going low; A 


write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 


. tCWis measured from the later of CS going low to end of write. 
. tAS is measured from the address valid to the beginning of write. 


{WR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 
If OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 


. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

. Doutis the read data of the new address. 

. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 


applied. 


FUNCTIONAL DESCRIPTION 


Not Select High- 
Output Disable 


loc 


loc 


* NOTE : X means Don't Care. 
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KM64B4002 BiCMOS SRAM 
1M x 4 Bit (with OE)High-Speed CMOS Static RAM 
FEATURES: GENERAL DESCRIPTION 


« Fast Access Time 12,13,15ns (Max.) 
+» Low Power Dissipation 
Standby (TTL) ; 6O0mA(Max.) 
(CMOS) : 30mA(Max.) 
Operating KM64B4002 - 12 : 185mA(Max.) 
KM64B4002 - 13 : 185mA(Max.) 
KM64B4002 - 15: 180mA(Max.) 
« Single 5.0V+10% Power Supply 
« TTL Compatible Inputs and Outputs 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
« Center Power/Ground Pin Configuration 
« Standard Pin Configuration 
KM64B4002J : 32-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Pre-Charge Circuit 
Zee 


S 
As 2 Memory Array 
A4 2) 512 Rows 
As F3 2048x4 Columns 
As & 
A7 


V/O Circuit & 
Column Select 


ULL 
AARKAAARAAAR 


101 ~ 1/04 


aa ol 


The KM64B4002 is a 4,194,304-bit high-speed Static Random 
Access Memory organized as 1,048,576 words by 4 bits. The 
KM64B4002 uses 4 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using SAMSUNG's 
advanced BiCMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM64B4002 is packaged 
in a 400 mil 32-pin plastic SOJ. 


PIN CONFIGURATION(Top View) 


WE | Witecnable 
[CS Chipselect 
OE Outputenable 
[vec | Powen'+5.0v) 
vss___| round 


a” 
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KM64B4002 BiCMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


Voltage on Any Pin Relative to Vss [ viN,Vour — 
Voltage on Vcc Supply Relative to Vss 


* Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


Input Low Voltage 


* VIL(Min) = -2.0V a.c(Pulse Width<10ns) for | < 20mA 
** ViH(Max) = Voc + 2.0V a.c (Pulse Width < 10ns) for! < 20mA 


DC AND OPERATING CHARACTERISTICS(ta = 0 to 70°C, Vec= 
Input Leakage Current Iu VIN = Vss to Vcc 


Output Leakage Current CS=Vin or OE=Vin or WE=VIL 


VouT = Vss to Vcc 


Operating Current Icc Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, louT=OmA 


[ise [Min Oyele, CSV 
[ee f=0MHz, CS = Vcc-0.2V, 

VIN 2 Vec-0.2V or Vin < 0.2V 
Ouiput Low Voltage Level 
Output High Voltage Level 


Standby Current 


* NOTE : Capacitance is sampled and not 100% tested. 


Penmsunag | a. 417 
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KM64B4002 | | BiCMOS SRAM 


AC CHARACTERISTICS (ta = 0 to 70°C, Vcc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS | 


OV to3V 
A 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, t\WHZ, tOW, tOLZ & tOHZ 
+5.0V 
DOUT 
4802 
Zo = 502 DOUT 
Ri = 502 255.0 sees 
Vi = 1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


P SAMSUNG 7 
ELECTRONICS | ; 


KM64B4002 BiCMOS SRAM 


WRITE CYCLE 


row 
«WP 


ao 
ae 
ae 
Ea 
We Pune Wanton) ——_[ wer_[ 10 
| oT 
oe eae) 
| 6 
| oo 


ewiz 


TIMING DIAGRAMS 


TIMING WAVE FORM OF READ SYCEE) (Address Controlled, CS: Vit, WE=Vin) 
tRC . 
ad 
AA 
Data Out Previous Data Valid qi RYN Hi WX iH WN rt AHA Data Valid 


ISU Nid . 419 


ELECTRONICS 


KM64B4002 BiCMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) 


Data Ou 8) sam — 


NOTES(READ yciee 

1. WE is high for as 

2. Allre ad cyte ting ced from the last valid addre ee api addre: 

3. ee eee e de ri an ihc time at which the outp pegs chieve the oe ae onditio and are not referenced to VoH or VoL 
4. Ate hee n temperature and voltage condition, tHZ(max.) is less than aie lk oth for a given device and from device to device 
5. Tra ron nis measur ae 200 ws om s ie ady s aut voltage with Load(B). This meter is pellet and not 100% tested. 

6. Dev cont ust oe oa cted with CS=VIL. 

7. adres Sid pho fay nth 6S a seh hea 

8. For sais nllOa ae , minim elim nation of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 
= (2 —_ - 


High-Z(8) 


KKK X RRR AKA AAA AAA AKA 
Data Out i AACR RXR LOL 


_ ELECTRONICS 


KM64B4002 BiCMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


app Ree 
ea oman mena MS — 
= ZE — LE: 


Data In Hiah-Z ( Datavalid = ta Valid 
tOHZ6, 7) 
TRE EE High Ze) TMNT 
Data Out NN UO XUAN XXX MEXIA EER NQMC 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 


| a ar | 
" , tWR(5) 
<_< eyez eee 
aaa | Hi : h-Z 


{LZ tWHZ(6) 
<> 


High-Z OK XAAA ARAM) High-Z(s) 


AAVVAMAAAAARAAAAL 


ELECTRONICS 


KM64B4002 | BICMOS SRAM 


NOTES(WRITE CYCLE) 
1. All write cycle timing is referenced from the last valid address to the first transition address. 
2. Awrite occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
. tCWis measured from the later of CS going low to end of write. 
. tAS is measured from the address valid to the beginning of write. 
tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 
if OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 
For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 
. Dout is the read data of the new address. ; 
When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 


FUNCTIONAL DESCRIPTION 


Icc 


* NOTE : X means Don't Care. 


PSAMSUN Gd | ~ 


ELECTRONICS 


KM644002A 


CMOS SRAM 


a ae eee) 
1M x 4 Bit (with OE)High-Speed CMOS Static RAM 


FEATURES 
« Fast Access Time 15,17,20ns (Max.) 
« Low Power Dissipation 
Standby (TTL) — : 50mA(Max.) 
( CMOS) : 10mA(Max.) 

Operating KM644002A - 15 : 150mA(Max.) 
KM644002A - 17 : 145mA(Max.) 
KM644002A - 20 : 140mA(Max.) 

« Single 5.0V£10% Power Supply 
e TTL Compatible Inputs and Outputs 
« l/(O Compatible with 3.3V Device 
« Fully Static Operation 
- No Clock or Refresh required - 
e Three State Outputs 
« Center Power/Ground Pin Configuration 
« Standard Pin Configuration 
KM644002AJ : 32-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Clk Gen. Pre-Charge Circuit 
a re 


RS 


Ao aia 
Ai ss 
2 ts 
AS st— § 

jalns Memory Array 
Aa a) 7) 512 Rows 
AS = 3 2048x4 Columns 
A6 —— 

|| 

A7 = 
As8 t+ 


I/O Circuit & 
Column Select 


UU 
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Data 
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GENERAL DESCRIPTION 


The KM644002A is a 4,194,304-bit high-speed Static Random 
Access Memory organized as 1,048,576 words by 4 bits. The 
KM644002A uses 4 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using SAMSUNG's 
advanced CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM644002A is packaged 
in a 400 mil 32-pin plastic SOU. 


PIN CONFIGURATION(Top View) 


A19 
A18 
AI7 
9 A16 
A15 
OE 
04 
Vss 
4) Vcc 
VO3 
A14 
A13 
A12 
Ait 
Ato 
N.c 


uts 


Ground 
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423 


KM644002A CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


c 
* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 


rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(ta = 0 to 70°) 


? 
input Low Votage sd Sa id 


* ViL(Min) = -2.0V a.c(Pulse Width 10ns) for | < 20mA 
** ViH(Max) = Vec + 2.0V a.c (Pulse Width<10ns) for | < 20mA 


cc 
Vss 
VIH 
VIL 


DC AND OPERATING CHARACTERISTICS (ta = 0 to 70°, Vec=5.0V + 10%, unless otherwise specified) 


Mn=Vestoves——s=“‘“‘*SCSC‘*SSOC?s~C*dTCSCk 


Input Leakage Current 
CS=Vin or OE=Vin or WE=ViL 


Output Leakage Current 
VouT = Vss to Vec 
Operating Current Min. Cycle, 100% Duty 


CSE=VIL, Vin = VIH or ViL, louT=OmA 


Standby Current Min. Cycle, CS=VIH 


f=OMHz, CS = Vcc-0.2V, 
VIN = Vcc-0.2V or VIN S 0.2V 
Output Low Voltage Level | Vor | lov=8mA 


lu 
ILo 
cc 
VoL 
Output High Voltage Level IOH=-4mA 

loH1=-0.1mA 


*Vcc=5.0V + 5% Temp. = 25C 


CAPACITANCE*( Ta 


Input/Output Capacitance Vulo=0V 


=25C, f=1.0MHz) 


* NOTE : Capacitance is sampled and not 100% tested. 
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KM644002A CMOS SRAM 


AC CHARACTERISTICS (1a = 0 to 70, Vcc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


OT a 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, {WHZ, tOW, tOLZ & tOHZ 


+5.0V +5.0V 
480.2 480.2 
DOUT DOUT 
255.2 30pF* 255.2 SpF* 


* Including Scope and Jig Capacitance 


READ CYCLE 


Address Access Time 
Chip Select to Output 
Output Enable to Valid Output 


Chip Enable to Low-Z Output 


Output Enable to Low-Z Output tO 


(PD 


[ReadCydeTime sd Cyde ime : 


a aa 


ELECTRONICS 


KM644002A CMOS SRAM 


“WRITE CYCLE 


Fwite GycleTime | we | ts | - |_| - | 2 | - | ws | 
[Chip Selectto End of Wits | ew [12]. | af) a 
TAddress SetupTime | ws [0 |. [0 |---| 9 rs | 
[Ader Valdto Endofwite [ww | 12]. | 4a es 
Wie Pulse WatOE High | we | 12 |---| a - | ids | 
WwitePuse wan@ELow) | wer | _s_|_- | | - | >| 
[WiteRecoveryTime | we | o | - | | -_| 
[Wit to OutputHihZ | waz |o | 7 |o |e 
eT ele id 
ae A er ce 


et 
= 


=|5 


= 


Data to Write Time Overlap 
Data Hold from Write Time 
End Write to Output Low-Z 


EA 
ee peer ee ee 
eS ee ae 
ae eee 
ae ee 
ae ae 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vit, WE=ViH) 


tRC 


tAA : 
: ee 
ree Previous Data Valid AXYINXHXXMNXMXU GD ceavae 


an a 


ELECTRONICS 


- KM644002A | CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=vin) 


Data Out — RK owa vans YORE 


pig artes ae 
1. WE is high for read c cycl 


2. Ali read cycle ein ing is a ced from the last v ees ae se i Bieta nsition address 
3. tHZ and tOHZ are defined a ete time at which the phe circuit condition and are not referenced to VoH or VOL 
Levels. 
4. Ata sheds en temperature and voltage condition vce ina is less than tLZ (min elie ai n device and from device to dev 
5. Tra nis measured aN gare abs ave state voltage with Load(B). This parameter reds nd not 100% te oa 
6. Dev scot rane sls cted with CS=V 
7. Ad valid prio iohts Snaeent wit h GS tran sition low 
8. For common I/O applica Sines on or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 
tRC 


FT a 
PSamsungg 7 
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KM644002A CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


| ere | 


tOHZ6, 7) 


High-Z ; 
Data In Data Valid ori 
V 


HAA RARE High-Z@) 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controtied) 


two 


eo 
- (oe 


iDH 


Lz 


tWHZ(6) 
+ —> 


tWR(5) 


High-Z OX AXANAKAX AX) High-Z(e 
Data Out RAY 
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KM644002A CMOS SRAM 


NOTES(WRITE CYCLE) 


. All write cycle timing is referenced from the last valid address to the first transition address. 
. Awrite occurs during the overlap of alow CS and WE. A write begins at the latest transition CS going low and WE going iow; A 


write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 


. tCWis measured from the later of CS going low to end of write. 
. tAS is measured from the address valid to the beginning of write. 


tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 
lf OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 


. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 
. Doutis the read data of the new address. 


When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 


FUNCTIONAL DESCRIPTION 


Icc 


* NOTE : X means Don't Care. 


ELECTRONICS 


KM644002, KM644002E, KM644002I 


CMOS SRAM 


1M x 4 Bit (with OE)High-Speed CMOS Static RAM 


FEATURES 
« Fast Access Time 17,20,25ns (Max.) 
« Low Power Dissipation 
Standby (TTL) : 60mA(Max.) 
(CMOS) : 10mA(Max.) 
Operating KM644002 - 17 : 170mA(Max.) 
KM644002 - 20 : 150mA(Max.) 
KM644002 - 25 : 130mA(Max.) 
» Single 5.0V+10% Power Supply 
¢ TTL Compatible Inputs and Outputs 
« I/O Compatible with 3.3V Device 
« Fully Static Operation 
‘ No Clock or Refresh required 
« Three State Outputs 
« Center Power/Ground Pin Configuration 
« Standard Pin Configuration 
KM644002J : 32-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Memory Array 
1024 Rows 
1024x4 Columns 


Row Select 


. VO Circuit & 
Column Select 


GENERAL DESCRIPTION 


The KM644002 is a 4,194,304-bit high-speed Static Random 
Access Memory organized as 1,048,576 words by 4 bits. The 
KM644002 uses 4 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using SAMSUNG's 
advanced CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM644002 is packaged in 
a 400 mil 32-pin plastic SOU. 


ORDERING INFORMATION 


Commercial Temp. 
Extended Temp. 
Industrial Temp. 


KM644002 -17/20/25 


KM644002I -17/20/25 


ap 


ELECTRONICS 


KM644002, KM644002E, KM644002I | CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


Voltage on Any Pin Relative to Vss VIN, VOUT 
Voltage on Vcc Supply Relative to Vss 
Power Dissipation 


Storage Temperature 
Operating Temperature 
Extended 


* Stresses greater than those listed under “Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(ta = 0 to 70°C) 


Supply Voltage 


[vec | 48—*| 0 SCd 
2 
VinpwtLowVotage «dS SSSC*dCo | 
FinputtowVottge | w+ oe [| —+i|~—S—Ci id 


NOTE: Above parameters are also guaranteed at extended and industrial temperature ranges. 
* ViL(Min) = -2.0V a.c(Pulse Width < 10ns) for. | < 20mA 
** ViH(Max) = Vcc + 2.0V a.c (Pulse Width < 10ns) for! < 20mA 


DC AND OPERATING CHARACTERISTICS(ta = 0 to 70, Vec= 5.0V + 10%, unless otherwise specified) 


Input Leakage Current 


Output Leakage Current 


Operating Current 


VIN = Vss to Vec -2 


CS=Vin or OE=ViH or WEEVIL 


VouT = Vss to Vcc 


Icc Min. Cycle, 100% Duty 
CS=ViIL, VIN = ViH or Vic, louT=OmMA 
| isa | Min. Cycle, CS=Vin 
f=0MHz, CS = Vcc-0.2V, 
; VIN 2 Vec-0.2V or VIN S 0.2V 
Output Low Voltage Level 
VoH 


Output High Voltage Level | VoH | loH=4mA 
| loH1=-0.1mA 


NOTE: Above parameters are also guaranteed at extended and industrial temperature ranges. 
*Vcc=5.0V + 5% Temp. = 25°C 


17ns 
20ns 


= 
Qn 
o 


Standby Current 


N 
> 


iy U 


Ww 


: = 
(=) 


S) 


nn 


CAPACITANCE Ta =25°C, f=1.0MHz) 
y! 


inpwwOutput Capacitance | cio | Wor” 
input Capacitance a 


* NOTE : Capacitance is sampled and not 100% tested. 
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KM644002, KM644002E, KM6440021 oot x x _ CMOS SRAM 


AC CHARACTERISTICS (ta = 0 to 70, Vcc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


NOTE: Above test conditions are also applied at extended and industrial temperature ranges. 


Output Loads(A) Output Loads(B)  - 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 


+5.0V +5.0V 
480.2 ies. 480.2 
DOUT DOUT 
2552 30pF* 255.2 SpF* 


* Including Scope and Jig Capacitance 


READ CYCLE 


(ol 
joHz 
[Output Hold rom Address Change | _tOH | 
(PU 
[Chip Selection to Power DownTime | ‘PD _| 


NOTE: Above parameters are also guaranteed at extended and industrial temperature ranges. 


a 


ELECTRONICS 


KM644002, KM644002E, KM644002I | CMOS SRAM 


WRITE CYCLE 


NOTE: Above parameters are also guaranteed at extended and industrial temperature range. 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vit, WE=ViH) 


tRC 3 
__ 
tAA 
oe a 


aa ~~» | = 


ELECTRONICS 


KM644002, KM644002E, KM644002I CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) 


tco 


tHZ(3,4,5) 
[ee Fa tS 


Data Out = CK oamvans ORE 


tPU 


Current 


NOTES(READ CYCLE) 

1. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

' 3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VOH or VOL 
Levels. ‘ 

4. At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device. 

5. Transition is measured +200nV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 


. 8. Device is continuously selected with CS=VIL. 


7. Address valid prior to coincident with CS transition low. ‘i 
8. For common /O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 


tRC as 


tAW tWR6) 


ee 


Data In = | 


tOHZ(6) 


High-Z(8) 


(ria in crap EE St Te a OE 
ELECTRONICS 


KM644002, KM644002E, KM644002I | CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (GE=Low Fixed) 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) - 


ADD | . a aa - | ; 
es i al 


tDH , ; 


t 


TTT 
AUTON, 


ELECTRONICS ' 


KM644002, KM644002E, KM644002I | | CMOS SRAM 


NOTES(WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3. tCWis measured from the later of CS going low to end of write. 

4. tAS is measured from the address valid to the beginning of write. 

5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 

6. If OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

0. When CGS is low : i/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 


FUNCTIONAL DESCRIPTION 


Ls. upp 
Not Select 


Output Disable 
loc 


* NOTE : X means Don't Care. 
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KM684002B, KM684002BI 


Preliminary 
CMOS SRAM 


512K x 8 Bit High-Speed CMOS Static RAM 


FEATURES 
« Fast Access Time 10,12,15ns (Max.) 
» Low Power Dissipation 
Standby (TTL) —: 40mA(Max.) 
( CMOS) : 10mA(Max.) 
Operating KM684002B - 10 : 200mA(Max.) 
KM684002B - 12 : 190mA(Max.) 
KM684002B - 15 : 180mA(Max.) 
« Single 5.0V +10% Power Supply 
« TTL Compatible Inputs and Outputs 
« 1/0 Compatible with 3.3V Device 
« Fully Static Operation 
- No Clock or Refresh required 
e Three State Outputs 
« Center Power/Ground Pin Configuration 
« Standard Pin Configuration 
KM684002BU : 36-SOJ-400 
KM684002BT : 36-TSOP2-400F 


ORDERING INFORMATION 


KM684002B -10/12/15 Commercial Temp. 
KM684002BI -10/12/15 Industrial Temp. 


FUNCTIONAL BLOCK DIAGRAM 


Pre-Charge Circuit 


Clk Gen. 


3) 
A3 2 Memory Array 
A4 ” 512 Rows 
As z 1024x8 Columns 
« 
AG 
A7 
As 


eae | 
1/0 Circuit 
Column Select 


UU 
AAA AAR AA 


al a ol 


GENERAL DESCRIPTION 


The KM684002B is a 4,194,304-bit high-speed Static Random 
Access Memory organized as 524,288 words by 8 bits. The 
KM684002B uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using Samsung's 
advanced CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM684002B is packaged 
in a 400 mil 36-pin plastic SOJ or TSOP(II) forward. 


PIN CONFIGURATION(Top View) 


cc 
ss 
Ae 


N 


Penman 
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437 


. Preliminary 
KM684002B, KM684002BI CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


Power Dissipation eer yO 
Operating Temperature 
Se ee a a Se 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS( 1a = 0 to 70°C) 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* VIL(Min) = -2.0V a.c(Pulse Width< 8ns) for | < 20mA 
** ViH(Max) = Voc + 2.0V a.c (Pulse Width < 8ns) for! < 20mA 


DC AND OPERATING CHARACTERISTICS (1a = 0 to 70°C, Vec= 5.0V + 10%, unless otherwise specified) 


Input Leakage Current 


Output Leakage Current 


ope 


Tes lition 


VIN = Vss to. Vcc 


CS=Vin or OE=VIH or WE=VIL 
Vout = Vss to Vcc 


Operating Current Min. Cycle, 100% Duty 
VoL 
VOH 


CS=Vit, VIN = VIH or VIL, louT=OMA 


Standby Current | _tsB_ | Min. Cycle, CS=Vin 


f=0MHz, CS = Vec-0.2V, — 
VIN 2 Vec-0.2V or VIN <= 0.2V 


OuiputLowVotagetevel [Vor [laremaSSSCSC~*d 


1oH1=-0.1mA 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
*Vec=5.0V + 10% Temp. = 25°C 


CAPACITANCE*( Ta =25°C, f=1.0MHz) 


Input/Output Capacitance 
Input Capacitance CIN 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


Preliminary 
KM684002B, KM684002BI - CMOS SRAM 


AC CHARACTERISTICS(ta = 0 to 70°C, Vec = 5.0V+ 10%, unless otherwise noted.) 
TEST CONDITIONS 


input Pulse Levels 
input Rise and Fall Tes 
input and Output tiring Reference Levels 
Output Loads 


Output Loads(A) ; Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 
+5.0V 
DOUT 
4802 
DOUT 
Ri = 502 
VL = 1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


Address Access Time | AA | 
Chip Select to Output 
Output Enable to Valid Output | tOE 


Read Cycle Time 10 
Chip Enable to Low-Z Output 3 


[Chip Selection to Power Downtime | _tPO_| 


ELECTRONICS _ 


Preliminary 
KM684002B, KM684002B! | CMOS SRAM 


WRITE CYCLE 


Deis tem witeTime | 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vit, WE=Vin) 


tRC 
tAA 


Data Out Previous Data Valid Hi) 


KAY) 
NY 


yi 


A Wy) 
Mi i) 


TAN 
HURRAY Data Valid 


ELECTRONICS 


Preliminary 
KM684002B, KM684002BI | CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=vin) 


| tRC 


WALL 


OAT 000000040 TTTTTIN 
Data Out Nel Data vee OUND 
tPU 
cc a 


tPD 


cycle. - 
timing renced from the last valid address to the first transition address. 
achieve the open circuit 


2. Allread cycl 
cuit condition and are not referenced to VoH or VoL 


cycle timing is reference 
3. tHZ and tOHZ are defined as the time at which the outputs ach 
Levels. 
4. Atany given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device. 
5. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=ViL. 
i coincident wit 


id prior : 
8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 
tRC 


aS 


ene _—— 


tOHZ(6) 
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| 8 Preliminary 
KM684002B, KM684002B! CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (GE=Low Fixed) 


Data In Highn2 - Data Valid 
XA AAA AAA AAA High-Z@) ANY AK, 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 
is h 


ae ao ae Data Valid | High-2 


tLZ tWHZ6) 
High-Z OXXXXXKKAXAXAKAY A 
Data Out Ry 


AAVVAAAAAAAAAALAL 


tWR(6) 


High-Z(s 
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ELECTRONICS . 


Preliminary 
KM684002B, KM684002BI CMOS SRAM 


NOTES(WRITE CYCLE) 

1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE goinglow; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3. tCWis measured from the later of CS going low to end of write. 

4. tAS is measured from the address valid to the beginning of write. 

5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 

6. If OE, CS and WE are in the Read Mode during this period, the 1/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9. Doutis the read data of the new address. 

0. When CS is tow : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 


FUNCTIONAL DESCRIPTION 


Not Select High: 


Output Disable 
loc 


* NOTE : X means Don't Care. 
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KM68B4002 BiCMOS SRAM 
512K x 8 Bit High-Speed CMOS Static RAM 
FEATURES GENERAL DESCRIPTION 


e Fast Access Time 12,13, 151s (Max.) 
« Low Power Dissipation 
Standby (TTL) : 6OmA(Max.) 
( CMOS) : 30mA(Max.) 
Operating KM68B4002 - 12: 195mA(Max.) 
KM68B4002 - 13 : 195mA(Max.) 
KM68B4002 - 15: 190mA(Max.) 
« Single 5.0V£10% Power Supply 
¢ TTL Compatible Inputs and Outputs 
« 1/0 Compatible with 3.3V Device 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
« Center Power/Ground Pin Configuration 
« Standard Pin Configuration 
KM68B4002J : 36-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Pre-Charge Circuit 
Pee Sas 


Ao 

Al 

Aa 6 

A3 2 Memory Array 

A4 ” 512 Rows 

As 3 1024x8 Columns 
ita 


1/0 Circuit 
Column Select 


AAR 


A16 | Al 
A17 


a a ol 


The KM68B4002 is a 4,194,304-bit high-speed Static Random 
Access Memory organized as 524,288 words by 8 bits. The 
KM68B4002 uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using Samsung's 
advanced BiCMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM68B4002 is packaged 
in a-400 mil 36-pin plastic SOu. 


PIN CONFIGURATION(Top View) 


PIN FUNCTION 


Address Inputs 


‘on 


ELECTRONICS 


KM68B4002 | | BiCMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


Voltage on Any Pin Relative to Vss -0.5 to 7.0 
Voltage on Vcc Supply Relative to Vss Vec -0.5 to 7.0 
Power Dissipation here 


Storage Temperature 
Operating Temperature 


* Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(ta = 0 to 70°C) 


Supply Voltage es 
Ground a 
Input Low Voltage ; 
Input Low Voltage | 8 


* VIL(Min) = -2.0V a.c(Pulse Width = 10ns) for | < 20mA 
** ViH(Max) = Vcc + 2.0V a.c (Pulse Width 10ns) for | < 20mA 


input Leakage Current iu | ViN=Vss to Voc 


Output Leakage Current ILo CS=Vin or OE=Vin or WEEVIL -10 10 uA 
VouT = Vss to Vec 


Operating Current lec Min. Cycle, 100% Duty mA 
CS=VIL, VIN = VIH or VIL, louT=OmA 


DC AND OPERATING CHARACTERISTICS ta = 0 to 70° 


Vec= 5.0V + 10%, unless otherwise specified) 


Min. Cycle, CS=ViIH 


| isa le, C feet 
Reale f=0MHz, CS = Vcc-0.2V, Sa ap er 
Vin 2 Voc-0.2V or VIN = 0.2V 
| vou | ie al 
| 24 | 


Standby Current 


Vai 


‘Output Low Voltage Level 
Output High Voitage Level 


p utput Capacitance 
Input Capacitance 


=] 
c 


* NOTE : Capacitance is sampled and not 100% tested. 


_ ELECTRONICS 


KM68B4002 : is BiCMOS SRAM 


AC CHARACTERISTICS(Ta= 0 to 70, Vcc = 5.0V+ 10%, unless otherwise noted.) 
TEST CONDITIONS 


a 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, t\WHZ, tOW, tOLZ & tOHZ 


DOUT +5.0V 
4802 
Zo = 502 DOUT ‘ 
Ri = 502 


Vi = 1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


tOE 


0) 


Output Enable to Low-Z Output 


ELECTRONICS. ou 


KM68B4002 | oe BiCMOS SRAM 


WRITE CYCLE 


[Write CycleTime | twee | ttt Ts 
[Chip SelecttoEndofWrte | tcw | oe | | ts 
Address Set-up Time Ee a Ee ee ee 
[Address ValidtoEndof Write | tw | 8 | | ts 
White Pls Wan(OE High) [twp [| is AO Se IO) se a) 


Ea a 
Write Rrecvenylt Time 

nriooueteae owe (eee | 
[DatatoWiite Time Overiap | tow | 6 | - | 6 | - | 7 | - | rs 
[Data Hold trom WrteTime | tH | o | - {| o | - | o | - |o| 
fEndWhteto Ouputtowz | tow | 3 | - | 3 {| - | 3 | - |a| 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vit, WE=Vin) 


AA 
: 5 NYY YW AK ED 
Data Out Previous Data Valid iy \ WY WY N W Ni AM _ Data Valid 


PEAMSUNig a ° 


ELECTRONICS 


KM68B4002 : | BICMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=vix) 


‘asi CX ____ EE 


NOTES(READ snes 


: WE is high for sed 0 
. Aller cad cyl ting ced from the last valid addre paddle deabil bhp 

; tHZ and tOHZ a Saat ee ais time at which the seppegte e the scan ondtio and are not referenced to VoH or VoL 
Levels. 

4. Ata see ene! rature and voltage condition, tHZ(max.) is nae eh oe bt et 

5. Transitio red $500 al fr stay sate ene sea meter paliaiha at tie teca 

6. Dev enon ue aoe cted with CS= 

7. Addre ia nin C5 vn sition en 

8. For ane sei ace nator , minimization or elim of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) : 
: — (— T  TeeTDu—) 
= — ETE = Fs 


{OHZ(6) , 


High-Z(8) 


VAVAVAVAVAVaVAVAVAVAVAVAVAVAVAVAVAVAVAVATAVAYAVAVAVAVAVAVAVATAVAYAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY/ y X) 
Data Out HHUA XU MERI HIN XHRR XARA 
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KM68B4002 BiCMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


ha tOH 


AIVAAADAAY | VAAVAAAA 


a ee ce ee ee) 
“s eee 1cW@) WRG) 
"Data In High-2 - = High-Z 


VVVVVVVVVVVVVVV . 
igh-Z(8) 


PSamsungg “ 
ELECTRONICS 


KM68B4002 | _ BiCMOS SRAM 


NOTES(WRITE CYCLE) . 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

. tCWis measured from the later of CS going low to end of write. 

. tAS is measured from the address valid to the beginning of write. 

. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 

If OE, CS and WE are in the Read Mode during this period, the 1/O pins are in the output low-Z state. Inputs of opposite phase of 

the output must not be applied because bus contention can occur. 

For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

. Dout is the read data of the new address. ; 

. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 
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FUNCTIONAL DESCRIPTION 


High-Z 


cc 
eee Read. Door aS les 
L a aaa =e 


* NOTE : X means Don't Care. ; 
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ELECTRONICS 


KM684002A | CMOS SRAM 
512K x 8 Bit High-Speed CMOS Static RAM 


FEATURES GENERAL DESCRIPTION 
« Fast Access Time 15,17,20ns (Max.) The KM684002A is a 4,194,304-bit high-speed Static Random 
« Low Power Dissipation Access Memory organized as 524,288 words by 8 bits. The 
Standby (TTL) —: 50mA(Max.) KM684002A uses 8 common input and output lines and has an 
( CMOS) : 10mA(Max.) output enable pin which operates faster than address access 


: : time ar read cycle. The device is fabricated using Samsung's 
Operating KM6B4002A - 15 : 170mA(Max.) advanced CMOS process and designed for high-speed circuit 
KM684002A - 17 : 165mA(Max.) technology. It is particularly well suited for use in high-density 
KM684002A - 20 : 160mA(Max.) high-speed system applications. The KM684002A is packaged 
+ Single 5.0V+10% Power Supply in a 400 mil 36-pin plastic SOJ. 
« TTL Compatible inputs and Outputs 
« (0 Compatible with 3.3V Device 
« Fully Static Operation ; 
- No Clock or Refresh required 
he cc PIN CONFIGURATION(Top View) 
e Center Power/Ground Pin Configuration 
« Standard Pin Configuration 
KM684002AJ : 36-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Clk Gen. Pre-Charge Circuit 
tei 


~ 3 

A3 3 Memory Array 

A4 ” 512 Rows 

‘hs FS 1024x8 Columns 
w 


[eee ee 
1/0 Circuit 
Column Select 


Pin Name 


Address Inputs | 
Write Enable 
Chip Select 
Ve 
$s 


[OE | OutputEnable 
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KM684002A | CMOS SRAM 


Operating Temperature 0%070 


* Stresses greater than those listed under “Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(Ta = 0 to 70°C) 


Input Low Voltage 


* Vit(Min) = -2.0V a.c(Pulse Width <10ns) for | < 20mA 
** Vit(Max) = Voc + 2.0V a.c (Pulse Width < 10ns) for | < 20mA 


DC AND OPERATING CHARACTERISTICS (ta = 0 to 70°C, Vec= 5.0V + 10% 


ditions _ 
2 


Output Leakage Current ILo CS=Vin or OE=Vin or WE=Vit -2 2 HA 
Vout = Vss to Vcc 


Operating Current lec Min. Cycle, 100% Duty 
CS=Vit, ViN = VIH or VIL, louT=OmA 
f 


Min. Cycle, CS=VIH 


f=0MHz, CS = Vcc-0.2V, 
VIN 2 Vec-0.2V or VIN = 0.2V 


Standby Current 


Wa 
v8 z 
VoH1* | loH1=-0.1mA 


*Vec=5.0V + 5% Temp. = 25°C 


CAPACITANCE?( Ta =25°C, f=1.0MHz) 


Input Capacitance 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS . 


KM684002A CMOS SRAM 


AC CHARACTERISTICS(ta= 0 to 70°C, Vcc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


AO 
| 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 


+5.0V 


+5.0V 
480.2 480.2 
DOUT DOUT 
2552 30pF* 255.2 5pF* 


* Including Scope and Jig Capacitance 


READ CYCLE 


Chip Selection to Power Up Time tPU 
Chip Selection to Power DownTime | tPD | 
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ELECTRONICS 


KM684002A o CMOS SRAM 


WRITE CYCLE 


Chip Select to End of Write 
Address Set-up Time 
Address. Valid to End of Write 


Write Cycle Time 
Write Pulse Width(OE High) 


Write Pulse Width(OE Low) 
Write Recovery Time 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vit, WE=Vi) 
tRC 
|_- 
ADD ee 
. tAA 
Data Out Previous Data vatia SIA SS) Data Vali 


ELECTRONICS 


KM684002A CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) 
‘ tRC 


Data out a a 


Current 
NOTES(READ ae: 


1. WE is high fo ina ieee 

2. All read cycle tin ced from the last valid address to the first tra dea rae 

3. tHZa nd IOHZ 2 he an ee ihe time at which the pa achieve the He onditio dare not referenced to VoH or VoL 
Levels. 

4, oe any give ip res rature and voltage condition, tHZ(max.) is less than tLZ (min.) both fo wa ven device and from device to 

5. ate nis red aie nV from oe ady state voltage wile aa This parameter is sampled eee not 100% tested. 

6. oe ole chin ayes sele see CS=VIL. 

7. Addre valid pr nid coinci eS te eiton low 

8. For canine n 1/0 application oat nimization or elimin ation of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (GE=Ciock) - 
ee — 
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KM684002A - CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


ADD 


. tOHZ(6, 7) 
: (9) 
AVN VAN VUNU NY UNVUNUNONUNAUNAUNNUNNONUYANONUUNUYNYONG High-Z@) ra TTT 
Data Out IAA RRR RR RXR RAN 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 


twc 


ANS 


tWR6) 


tLZ WHZ(6) 
<> 


Sata Git High-Z RTT High-Z¢e 
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KM684002A ore a CMOS SRAM 


NOTES(WRITE CYCLE) 


. All write cycle timing is referenced from the last valid address to the first transition address. 
. Awrite occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and We going low; A 


write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 


. tCWis measured from the later of CS going low to end of write. 
. tAS is measured from the address valid to the beginning of write. 3) 
. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 


lf OE, CS and WE are in the Read Mode during this period, the 1/O pins are in the output low-Z State. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 
For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 
. Dout is the read data of the new address. 4 
. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 


applied. 


FUNCTIONAL DESCRIPTION 


Icc 
Icc 


* NOTE : X means Don't Care. 
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ELECTRONICS 


KM684002, KM684002E, KM684002I 


CMOS SRAM 


512K x 8 Bit High-Speed CMOS Static RAM 


FEATURES 
+ Fast Access Time 17,20,25ns (Max.) 
‘+ Low Power Dissipation 
Standby (TTL) |: 6OmA(Max.) 
(CMOS) : 10mA(Max.) 
Operating KM684002 - 17 : 18O0mA(Max.) 
KM684002 - 20 : 170mA(Max.) 
KM684002 - 25 : 160mA(Max.) 
« Single 5.0V+10% Power Supply 
e TTL Compatible Inputs and Outputs 
« I/O Compatible with 3.3V Device 
e Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
e Center Power/Ground Pin Configuration 
« Standard Pin Configuration 
KM684002J : 36-SOJ-400 


ORDERING INFORMATION 


KM684002 -17/20/25 Commercial Temp. 
KM684002E -17/20/25 Extended Temp. 
KM684002! -17/20/25 Industrial Temp. 


FUNCTIONAL BLOCK DIAGRAM 


Cik Gen. Pre-Charge Circuit 
fone = 3 


Memory Array 
1024 Rows 
§12x8 Columns 


Row Select 


eee 
VO Circuit 
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GENERAL DESCRIPTION 


The KM684002 is a 4,194,304-bit high-speed Static Random 
Access Memory organized as 524,288 words by 8 bits. The 
KM684002 uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using Samsung's 
advanced CMOS process and designed for high-speed circuit 
technology. It is particularly weil suited for use in high-density 
high-speed system applications. The KM684002 is packaged in 
a 400 mil 36-pin plastic SOJ. . 


PIN CONFIGURATION(Top View) 


PIN FUNCTION 


|WE =| Write Enable 
Ve 


Address Inp 


ame UNCHO! 
: uts 
OE | Outputenable 
ne, SAG TOUN ee 
N.C 


[Nc | NoConnection 
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KM684002, KM684002E, KM684002!I , CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


Th 
TA 
Th c 


* Stresses greater than those listed under “Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(ta = 0 to 70°c) 


Supply Voltage 


Ground Vss 


Input Low Voltage 


NOTE: Above parameters are also guaranteed at extended and industrial temperature ranges. 
* ViL(Min) = -2.0V a.c(Pulse Width 10ns) for | < 20mA 
** Vin(Max) = Voc + 2.0V a.c (Pulse Width < 10ns) for! < 20mA 


DC AND OPERATING CHARACTERISTICS (ta = 0 to 70°C, Vec=5.0V + 10%, unless otherwise specified) 


Input Leakage Current Pu [vwavestoves CT | |_| 


Output Leakage Current CS=Vin or OE=Vin or WE=VIL 
Vout = Vss to Vcc 


lu 
Operating Current Icc Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, louT=OMA 
VOL 
‘OH 


Min. Cycle, CS=ViH 


IsB1 f=O0MHz, CS = Vcc-0.2V, 
VIN 2 Vec-0.2V or VIN S 0.2V 
OutputLow Voltage level | Vor |io-emASSSC=* 


Output High Voltage Level loH=-4mA 
lOH1=-0.1mMA 


NOTE: Above parameters are also guaranteed at extended and industrial temperature ranges. 
*Vcc=5.0V + 5% Temp. = 25°C 


Standby Current 


* NOTE : Capacitance is sampled and not 100% tested. 
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KM684002, KM684002E, KM684002! S ~ CMOS SRAM 


AC CHARACTERISTICS(Ta= 0 to 70°C, Vcc = 5.0V+ 10%, unless otherwise noted.) 
TEST CONDITIONS : 


Input Pulse Levels OV to 3V 


input Rise and Fal Times ee ee 
input and Gutput ining Reference Level 
Output Loads 


NOTE: Above test conditions are also applied at industrial temperature range. 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 


+5.0V +5.0V 
4802 4802 
DOUT DOUT 
255.2 30pF* 2552 - 5pF* 


* Including Scope and Jig Capacitance 


READ CYCLE 


i 


tH 


NOTE: Above parameters are also guaranteed at extended and industrial temperature ranges. 
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KM684002, KM684002E, KM684002i | CMOS SRAM 


WRITE CYCLE 


e 
Chip Select to End of Write 


Write Recovery Time 


[Data to Wite Time Overlap | tO 


NOTE: Above parameters are also guaranteed at extended and industrial temperature range. 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address.Controlled, CS=OE=Vit, WE=Vin) 


—— 
: AA i 
| ; EE 7 
maa Previous Data Valid _AYNYINYIENNNX HOY peavells 
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KM684002, KM684002E, KM6840021| : CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=vin) 


| 


_ WE is high for r cycle. 
ea esant well deer referenced from the last valid addre: speu trae nah cen pga 


3, tHZ and tOHZ are defined as the time at which the nip a achieve the open ana d are not referenced to VoH or VoL 
Levels. 

4, Ata lie wales ratur: voltage condition, tHZ(max.) is less than tLZ (min.} bo oth for ids n device and fro e to devi 

5. Tran = red = hoa tonicecaican oltage with Lo Mae Tio ameter a adeaee be Sine eae 

6. Device is cont us 30 — cted with CS=ViL. 

7. adres va ra ort ee toa Cat bared Healt 


= WAVE FORM OF eeaae CYCLE(1) (OE=Clock) | a , 
s Zz —_ Ty 


SRRRRRET TARTAR ROHR High-2(8) 
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KM684002, KM684002E, KM684002] _ CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


ADD 


fey 2 age oon ene ce antes 
jae aienan” “saan ies 


Data In 
TO _—__ High AXON 


Data Out AND MOMX XOXOXO XXX) NOX 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 


High.Z ees High-Z 


lz (WHZ@6) 
\<—__——_> 


4WR(5) 


. Hic h 2 AXXXXXXXXKAXKAXAN) 
Baran ROX) 


High-Z(s) 
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KM684002, KM684002E, KM684002I os os 2 = GMOS SRAM 


NOTES(WRITE CYCLE) ; ae pele BESS ee iiaae Bs 

1. All write cycle timing is referenced from the last valid address to the first transition address. oe 

2. Awrite occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3. tCW is measured from the later of CS going low to end of write. 

4. tAS is measured from the address valid to the beginning of write. 

5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 

6. if OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. . 

7. For. common I/O applications, minimization or elimination of bus contention conditions is necessary during read.and write cycle. 

8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

0 


10. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 
FUNCTIONAL DESCRIPTION 


* NOTE : X means Don't Care. 
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KM6164002B, KM6164002BI | CMOS SRAM 

256K x 16 Bit High-Speed CMOS Static RAM 

FEATURES . GENERAL DESCRIPTION 

« Fast Access Time 10,12,15ns (Max.) The KM6164002B is a4,194,304-bit high-speed Static Random 

« Low Power Dissipation Access Memory organized as 262,144 words by 16 bits. The 
Standby (TTL): 40mA(Max.) KM6164002B uses 16 common input and output lines and has 


an output enable pin which operates faster than address access 
time at read cycle. Also it allows that lower and upper byte 
access by data byte control (UB, LB). The device is fabricated 


( CMOS) : 10mA(Max.) 
Operating KM6164002B - 10 : 250mA(Max.) 


KM6164002B - 12 : 240mA(Max.) using SAMSUNG's advanced CMOS process and designed for 

KM6164002B - 15 : 230mA(Max.) high-speed circuit technology. It is particularly well suited for 
« Single 5.0V+10% Power Supply use in high-density high-speed system applications. The 
+ TTL Compatible Inputs and Outputs KM6164002B is packaged in a 400mil 44-pin plastic SOJ or 
« (/O Compatible with 3.3V Device TSOP(I!) forward. 


« Fully Static Operation 
- No Clock or Refresh required 

» Three State Outputs 

» Center Power/Ground Pin Configuration PIN CONFIGURATION (Top view) 

« Data Byte Control : LB: 1/O1~ !/Os, UB: I/Os~ 1/016 Be 

« Standard Pin Configuration 
KM6164002BJ : 44-SOJ-400 
KM6164002BT : 44-TSOP2-400F 


ORDERING INFORMATION 


Commercial Temp. 


Industrial Temp. 


FUNCTIONAL BLOCK DIAGRAM 


Clk Gen. ema Pre-Charge Circuit | 

Ao 
At 
A2 on 

3 
A3 3 Memory Array 
A4 0” 512 Rows 
AS z 512x16 Columns 
Aé a 
A7 
Ag 

1/0 Circuit & | 
1/01 ~ 1/08 Colurnn Selact PIN FUNCTION 
Address Inputs 


ET TET TT 
CEERI! 


ELECTRONICS 


a | 7 Preliminary 
KM6164002B, KM6164002BI | CMOS SRA 


ABSOLUTE MAXIMUM RATINGS* 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(Ta = 0 to 70°C) 


Input Low Voltage 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* ViIL(Min) = -2.0V a.c(Pulse Width <8ns) for | < 20mA 
** Vir(Max) = Voc + 2.0V a.c (Pulse Width < 8ns) for | < 20mA 


DC AND OPERATING CHARACTERISTICS (Ta = 0 to 70°C, Vec= 5.0V + 10%, unless otherwise specified) 


input Leakage Curent Vin = Ves to Veo 
2 A 


Output Leakage Current ILo CS=Vin or OE=Vin or WE=VIL -2 ue 
Vout = Vss to Vec 
| 


Operating Current ce Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, louT=OmA 


Standby Current | isa Min. Cycle, CS=Vin 


IsB1 f=OMHz, CS = Vcc-0.2V, 
VIN 2 Vec-0.2V or VIN S 0.2V 
Output Low Voltage Level 


Output High Voltage Level 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
*Vec=5.0V + 10% Temp. =25°C, 


CAPACITANCE ( Ta =25°C, f=1.0MHz) 


Input/Output Capacitance 
Input Capacitance CIN 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


| | Preliminary 
KM6164002B, KM6164002BI | CMOS SRAM 


AC CHARACTERISTICS(Ta= 0 to 70°C, Vcc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


Output Loads(B) 


Output Loads(A) for tHZ, tLZ, tWHZ, tOW, tOLZ &tOHZ 
+5.0V 
DOUT 480 £2 
DOUT 
Zo = 502 
Ri = 502 2552 5pF* 
VL = 1.5V 
* Including Scope and Jig Capacitance 


READ CYCLE 


Read Cyde Time SiR 
[Chip Selectto Output ‘| eo | = 
‘Ouput Enable to Valid Output | OE | -_ 
‘UB, CB Access Time Sd A | 
Chip Enable to LowZOulpit | wz [3 
[Ouput Enable to Low-Z Out | voz | 0 
"UB, Le Enable to Low.Z Output | t6LZ | 0 
‘Chip Disable to High-Z Output | HZ [0 
[Output Disable to High-Z Output | tOHZ | 0 
"UB, CE Dissbie to HighZ Output | GHZ | 0 | 
on | 3 


} ELECTRONICS 


| Preliminary. 
KM6164002B, KM6164002BI | CMOS SRAM 


WRITE CYCLE 


‘Write Cycle Time 
Chip Select to end of Write 


Write Recovery Time 


[Data to Wte Time Ovevap 
(OF 
(OW 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=UB=LB=Vit, WE=Vin) 


tRC 


‘ tAA ‘ 


tOH 


Data Out ' Previous Data Valid XMM Data Valid 


ELECTRONICS 


¢ 


| Preliminary 
KM6164002B, KM6164002BI CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vvin) 


tLZ(4, 5) ae tOH 
| ATTEN TTI 
Data Out UK atavaia = NANNY 


NOTES(READ CYCLE) 


ycle 
ferenced from the last valid address to the first transition address. 
hieve the open ci 


2. All read cycle timin 
circuit condition and are not referenced to VoH or VoL 


: gis reference 
' " 3. tHZ and tOHZ are defined as the time at which the outputs ac 
Levels. 
4. At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device 
5. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=VIL. 
7. Address valid prior to coincident with CS transition low. 
8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 
tRC 


tDH 
tOHZ(6) 
ARTE RRM NKR NRTA RRR KER__HHigh-208) 


TAVAYAVAVAV AYAVAVATAVAVAVAVAVATAVAYAYAVAVAVAVAYAYAVAVAYAYA'AYA'AYAVAVAVAVAVAYAVAYA'AYAYA’AYAVAYAYAVAYAYAYAY AY AYAN 


PSimsungd | = 
ELECTRONICS 


Preliminary 
KM6164002B, KM6164002BI_ «CC : CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


ie 


ADD 


tDH 


Data In HighZ Data Valid 


tLZ tWHZ@6) 
<——> 


High-Z CTT HighZ(8 
pemout RUM) 


ELECTRONICS 


| Preliminary 
KM6164002B, KM6164002BI CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(A4) (UB, LB Controlled) 


tWC 
tAW 


tWR(5) 


cent ts — TD so 


1. All write cycle timing is referenced from the last valid address to the first transition address. = aes 
2. Awrite occurs during the overlap of a low CS,WeE,TB and UB. A write begins at the latest transition CS going low and WE going 
low; Awrite ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 


of write. 

3. tCW is measured from the later of CS going low to end of write. 

4. tAS is measured from the address valid to the beginning of write. 

5. tWR is measured from the end of write to the address change. tVWR applied in case a write ends as CS, or WE going high. 

6. If OE. CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of the 
output must not be applied because bus contention can occur. 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 


applied. 


FUNCTIONAL DESCRIPTION 


ery, 
ot Select 
utput Disable 


* NOTE: X means Don't Care. 
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ELECTRONICS 


KM616B4002 BiCMOS SRAM 
256K x 16 Bit High-Speed BiCMOS Static RAM 


FEATURES GENERAL DESCRIPTION 

« Fast Access Time 12,13,15ns (Max.) The KM616B4002 is a 4,194,304-bit high-speed Static Random 

. Low Power Dissipation Access Memory organized as 262,144 words by 16 bits. The 
Standby (TTL) —: 6OmA(Max.) KM616B4002 uses 16 common input and output lines and has 


an output enable pin which operates faster than address access 


( CMOS) : 30mA(Max.) time at read cycle. Also it allows that lower and upper byte 


Operating KM616B4002 - 12 : 270mA(Max.) access by data byte contro! (UB, [B). The device is fabricated 
KM616B4002 - 13 : 265mA(Max.) using SAMSUNG's advanced BiCMOS process and designed 
KM616B4002 - 15 : 260mA(Max.) for high-speed circuit technology. It is particularly well suited for 

» Single 5.0V£10% Power Supply use in high-density high-speed system applications. The 
« TTL Compatible Inputs and Outputs KM616B4002 is packaged in a 400mil 44-pin plastic SOU. 


« Fully Static Operation 
- No Clock or Refresh required 
e Three State Outputs : 
+ Center Power/Ground Pin Configuration PIN CONFIGURATION (Top view) 
« Data Byte Control : TB : 1/01~ 1/O8, UB : I/O9~ 1/016 
« Standard Pin Configuration 
KM616B4002J : 44-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Pre-Charge Circuit 


Memory Array 
512 Rows 
512x16 Columns 


Row Select 


/O Circuit & 
Column Select 


NUONE! 
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ELECTRONICS 


KM616B4002 | BiCMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


Sy ee 
Voltage on Any Pin Relative to Vss 
Voltage on Vcc Supply Relative to Vss 


Power Dissipation a ee 
Operating Temperature 


* Stresses greater than those listed under “Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


Supply Voltage 


Input Low Voltage 
Input Low Voltage 


* ViL(Min) = -2.0V a.c(Pulse Width <10ns) for | < 20mA 
** ViH(Max) = Vcc + 2.0V a.c (Pulse Width $10ns) for | < 20mA 


DC AND OPERATING CHARACTERISTICS (ta = 0 to 70, Vec= 5.0V + 10%, unless otherwise specified) 


> 
Output Leakage Current fo) CS=Vin or OE=ViH or WE=VIL 10 HA 
VouT = Vss to Vec 


IL 
Operating Current Icc Min. Cycle, 100% Duty 
CS=VIL, VIN = ViH or ViL, louT=OmA 


Standby Current | tse | Min Cycle, CS=viw | OTA 


IsB1 f=OMHz, CS = Vcc-0.2V, 
VIN = Vcc-0.2V or VIN S 0.2V 
Output Low Voltage Level loL=8mA 
Output High Voltage Level loH=-4mA 


mm: 


Input/Output Capacitance 
Input Capacitance CIN 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


KM616B4002 BiCMOS SRAM 


AC CHARACTERISTICS (tTa= 0 to 70°, Vcc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


input Pulse Levels 
Finput Rise andFallTimes——~SC—~dCSCSCSCSCSC~“~“S*~“*S*SCSg 


Output Loads(A), Output Loads(B) 
for tHZ, tLZ, t\WHZ, tOW, tOLZ & tOHZ 
DOUT 2 
4802 
DOUT 
Rt = 5082 


Vi = 1.5V 


* including Scope and Jig Capacitance 


READ CYCLE 


[Address Access Time + tAA_| 
cS 


r 
tBHZ 


PSimsungd ” 
ELECTRONICS 


KM616B4002 BiCMOS SRAM 


WRITE CYCLE 


Write Pulse Wane = 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=UB=LB=ViL, WE=Vin) 


tAA 
tOH 
Data Out Previous Data Valid UNG HIG Data Valid 


ELECTRONICS 


KM616B4002 BiCMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=vVin) 


ln ZZ 
no ea —— 


SC a mz 
Data Out (EK ome HEED 
NOTES(READ beat 

1. WE is high for read ane 

2. Allre cad oj ning rom the last valid addre: cede ee see aks 

3. ae nd tOHZ a Sachin seh aye write at which the Apa ee ondito and are not referenced to VoOH or VoL 
4. ite a ae oe tage condition, tHZ(max.) is less than tLZ (min Sac ioe n dev to 

5. Tran eapael tained cate anes pes Ss parameter cieaan ee Seat 

8. Dev icontnuosy selected with CS=VIL. 

a Adve valid prio ane te CS transition low. 

8. For baits ni/o in Ss, minimization or elimination of bus contention conditions is n sary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 


Data In rah2 tOHZ(6) 


High-z(8) 


Data Out WI NIAIIARIIARXDARRRRRXRRRRIXIRARAAXNARAI 


ELECTRONICS 


476 


KM616B4002 BiCMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


| ie 
App Re re a 
aera ame a one 


tOHZ@6, 7) 


TYR Y KKK NKR KKK KKK KKK ERK EK ERK EKK KK ERKRERKERKIKK NY High-Z AYN) 
Data Out Ai IARI ORY RON 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 


| | tWC 
ADD foe ee ee 


: | ee ne | High-z Py 


tLZ tWHZ(6) 
<—____ 


High-Z MAA AXAKY High-Z(8 


AAAAAAAAAAAAAL 


PSamsungd -— 


ELECTRONICS 


KM616B4002 BiCMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(4) (UB, LB Controlled) 


tWwCc 


FE jo Lo 


High-Z Ranraan) High-2(8 
Data Out RRR 


' NOTES(WRITE CYCLE) 
1. All write cycle timing is referenced from the last valid address to the first transition address. 


2. Awrite occurs during the overlap of a low CS,WE,LB and UB. A write begins at the latest transition CS going low and WE going 
low; Awrite ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 


of write. 


3. tCW is measured from the later of CS going low to end of write. 

4. tAS is measured from the address valid to the beginning of write. 

5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS, or WE going high. 

6. If OE. CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of the 
output must not be applied because bus contention can occur. 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is tow : !/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 

applied. 


FUNCTIONAL DESCRIPTION 


nt 
Not Select High-Z . 


Output Disable High-Z ——— , 
Read Dout tec 
Dout 
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* NOTE : X means Don't Care. 


? ELECTRONICS 


KM6164002A 


CMOS SRAM 


256K x 16 Bit High-Speed CMOS Static RAM 


FEATURES 
« Fast Access Time 15, 17, 20ns(Max.) 
« Low Power Dissipation 
Standby (TTL) : 50mA(Max.) 
( CMOS) : 10mA(Max.) 

Operating KM6164002A - 15 : 210mA(Max.) 
KM6164002A + 17 : 205mA(Max.) 
KM6164002A - 20 : 200mA(Max.) 

« Single 5.0V=10% Power Supply 
« TTL Compatible Inputs and Outputs 
« I/O Compatible with 3.3V Device 
e Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
« Center Power/Ground Pin Configuration 


« Data Byte Control : TB : 1/01~ 1/08, UB: /Os~ 1/016 


« Standard Pin Configuration 
KM6164002AJ : 44-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Row Select 


‘le 


ELECTRONICS 


Pre-Charge Circuit 


Memory Array 
512 Rows 
§12x16 Columns 


EEN 
/O Circuit & 
Column Select 


GENERAL DESCRIPTION 

The KM6164002A is a 4,194,304-bit high-speed Static Random 
Access Memory organized as 262,144 words by 16 bits. The 
KM6164002A uses 16 common input and output lines and has 
an output enable pin which operates faster than address access - 
time at read cycle. Also it allows that lower and upper byte 
access by data byte control (UB, [B). The device is fabricated 
using SAMSUNG's advanced CMOS process and designed for 
high-speed circuit technology. It is particularly well suited for 
use in high-density high-speed system applications. The 
KM6164002A is packaged in a 400mil 44-pin plastic SOU. 


PIN CONFIGURATION (Top View) 


KM6164002A _ CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


Voltage on Any Pin Relative to Vss_ . -0.5 to 7.0 


-0.5 to 7.0 


-65 to 150 


0 to 70 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(Ta = 0 to 70) 


Supply Voltage 


Input Low Voltage 


* ViL(Min) = -2.0V a.c(Pulse Width <10ns) for | < 20mA 
** ViH(Max) = Voc + 2.0V a.c (Pulse Width <10ns) for | < 20mA 


DC AND OPERATING CHARACTERISTICS(ta = 0 to 70°, Vec= 5.0V + 10%, unless 


VIN = Vss to Voc 
Output Leakage Current 


ILo CS=Vin or OE=Vin or WE=VIL -2 2 HA 
Vout = Vss to Vcc 
Operating Current lec Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or Vi, louT=OmA 


otherwise specified) 


Standby Current 


f=O0MHz, CS = Vcc-0.2V, 
VIN = Voc-0.2V or VIN = 0.2V 


Output Low Voltage Level 


Output High Voltage Level 


*Voec=5.0V + 5% Temp. =25C 


ini=-0.mA ee) 


CAPACITANCE*( Ta =25°C, f=1.0MHz) 


ondition: 


ViIN=0V 


* NOTE: Capacitance is sampled and not 100% tested. | 


"ELECTRONICS 


KM6164002A _ a CMOS SRAM 


AC CHARACTERISTICS (ta= 0 to 70, Voc = 5.0V 4 0%, unless otherwise noted.) 
TEST CONDITIONS 


input Pube Levels 


Output Loads(A) Output Loads(B) 
; for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 


+5.0V 


, +5.0V 
4802 4802 
DOUT ; DOUT 
2552 30pF* 2552 5pF* 


* Including Scope and Jig Capacitance 


READ CYCLE 


UB, CB Disable to High-Z Output tBHZ 
| Output Hold from Address Change 


481 


' ELECTRONICS 


KM6164002A | | | _ CMOS SRAM 


_ WRITE CYCLE 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1‘) (Address Controlled, CS=OE=UB=(B=Vit, WE=ViH) 


tRC 


|___——__------——____---—_ 
tAA 
ae : (XXX XXX YXXXXKKK XXX XXX XXX X) : 
Bpenout Previous Data Valid ASANO vara 


ELECTRONICS 


KM6164002A CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=vin) 


ia an Za . 


mE a aioe | 


tLZ(4, 5) 
| NAA AAA XXX XA 
Data Que RYN) Peavar NNW) 
NOTES(READ CYCLE) 
; . WE is high for read eae 
2. Allre ee d from the last valid addre fe hy toed sitio pane 
3. tHZ and tOHZ a ous an i ihe time at which the outp Pes chieve the oe n circ onditio and are not referenced to VoH or VoL 
Levels. 
4, Atany give n temper rature and voltage condition, tHZ(max.) is les ntLZ (min.) both for be n device and from device to d 
5. Tra de nism red 2500 mV fro om st a ady s ee voltage aie ey This parameter is sampled a not 100% tested. 
6. Dev Seon sen selecte dente Ale 
7. Ad alid i ior ri Saban with Slate aed low 
8. For common I/O applications, minimizatio elimin ation of bus contention conditions is n sary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(‘1) (OE=Clock) 


et a 


iis EE 


Mi TA ETSECTTTACTFIRKTFSAKTSTAET ALENT 
Data Out WiMAX RXR IY 


(BRE ep gr a Sa a I DE a a EG 


ELECTRONICS 


KM6164002A | CMOS SRAM 


_ TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) — 


| a 


; "| pe 
@) | 
UT LAASAN SSAA SALA TLAU AAALAC AAAW AA AAW TAAWAWAAAW aaa aa aay High-z TUT | ATT ‘ 
HATA TR Ra i 


Datta Out (NY XXXHIKYXHUXRXXAXA AXIO XRXHAXAXARXHAYXYKAEKAX A) 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 


{WC 


a 
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ELECTRONICS 


KM6164002A CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(4) (UB, LB Controlled) 


{WC - 


soo ae: 


tAW t{WR() 


cs —— 


———— a _— 12 


Data In High-Z a Valid 
Data Out High-Z High-z(8 
NOTES(WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low C5,WE,LB and UB. Awrite begins at the latest transition CS going low and WE going 
low; Awrite ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 
of write. 

tCW is measured from the later of CS going low to end of write. 

tAS is measured from the address valid to the beginning of write. 

tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS, or WE going high. 

lf OE. CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of the 
output must not be applied because bus contention can occur. 

For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

if CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

Dout is the read data of the new address. 

10. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 


applied. 


GEN BALYW 


FUNCTIONAL DESCRIPTION 


NotSelect | Highz | 


Output Disable High-Z High-Z 
Read Ico 
| 
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* NOTE : X means Don't Care. 


ELECTRONICS 


KM6164002, KM6164002E, KM6164002I 


CMOS SRAM 


256K x 16 Bit High-Speed CMOS Static RAM 


FEATURES 
« Fast Access Time 20,25 ns (Max.) 
« Low Power Dissipation 
' Standby (TTL) —: 6OmA(Max.) 
( CMOS) : 10mA(Max.) 
Operating KM6164002 - 20 : 240mA(Max.) 
KM6164002 - 25 : 220mA(Max.) 
« Single 5.0V+10% Power Supply 
« TTL Compatible Inputs and Outputs 
« I/O Compatible with 3.3V Device 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
« Center Power/Ground Pin Configuration 
« Data Byte Control : TB : 1/01~ 1/Os, UB: \/O9~ 1/016 
« Standard Pin Configuration 
KM6164002J : 44-SOJ-400 


ORDERING INFORMATION 


KM6164002 -20/25 Commercial Temp. 
KM6164002E -20/25 Extended Temp. 
KM6164002I -20/25 Industrial Temp. 


FUNCTIONAL BLOCK DIAGRAM 
Pre-Charge Circuit 


Memory Array 
1048 Rows 
256x16 Columns 


Row Select 


I/O Circuit & 
Column Select 


is 
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GENERAL DESCRIPTION 

The KM6164002 is a 4,194,304-bit high-speed Static Random 
Access Memory organized as 262,144 words by 16 bits. The 
KM6164002 uses 16 common input and output lines and has an 
output enable pin which operates faster than address access 
time at read cycle. Also it allows that lower and upper byte 
access by data byte control (UB, CB). The device is fabricated 
using SAMSUNG's advanced CMOS process and designed for 
high-speed circuit technology. It is particularly well suited for 
use in high-density high-speed system applications. The 
KM6164002 is packaged in a 400mil 44-pin plastic SOJ. 


PIN CONFIGURATION (Top view) 


PIN FUNCTION 


Pin Name 
c 


Address Inputs 

Write Enable 

Chip Select 
cB Lower-byte Control(I/O1~I/O8 
UB 
Ve 


oc Output Enable 
e | Upper-byte Control(I/Oo~I/O16 
1/01 ~ 1/016 Data Inputs/Outputs 


Iveco —_—is. Power(+5.0V 


ie” 


ELECTRONICS 
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KM6164002, KM6164002E, KM6164002I CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


Voltage on Any Pin Relative to Vss -0.5 to 7.0 


VIN, : : 
[Power Dissipation Cd] SC*~dSC“‘CS(S(<#‘YT OCC 
Operating Temperature 

Findustial —=<[ SOTA ~—SC~“‘(Y’~éCAOtOOS «iS 0 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(t: =0to 70°) 


ee ae ce eee oe eee 
input LowVotage «dS iY 


NOTE: Above parameters are also guaranteed at extended and industrial temperature ranges. 
* VIL(Min) = -2.0V a.c(Pulse Width<10ns) for 1 < 20mA 
** ViH(Max) = Vcc + 2.0V a.c (Pulse Width 10ns) for! < 20mA 


DC AND OPERATING CHARACTERISTICS (ta = 0 to 70°C, Vec= 5.0V + 10%, unless otherwise specified) 


input Leakage Current Viv= Vis to Veo 
‘ Output Leakage Current ito CS=Vin or OE=Vin or WE=VIL -2 uA 
VouT = Vss to Vcc : 
Operating Current Min. Cycle, 100% Duty 
. . 220 


ico | Mi aaa 
CS=VIL, VIN = VIH or Vit, fouT=OmMA | 25s | - 
Standby Current [188 _[ Min. Cycle, CS=Vi ee ee 
f=OMHz, CS = Vec-0.2V, 
VIN 2 Vec-0.2V or VIN S 0.2V 
a 


loL=8mA 


Output Low Voltage Level 
loH=-4mA 


Output High Voltage Level 
loH1=-0.1mA | 


NOTE: Above parameters are also guaranteed at extended and industrial temperature ranges. 
*Voc=5.0V.+ 5% Temp. = 25°C 


CAPACITANCE*( Ta =25°, f=1.0MHz) 


input Capacitance Pew ov 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS . 


KM6164002, KM6164002E, KM61 640021 7 CMOS SRAM 


AC CHARACTERISTICS(Ta= 0 to 70°C, Vcc = 5.0V+10%, unless otherwise noted.) 
TEST CONDITIONS 


Input Pulse Levels ‘ OV to 3V : 


Input Rise and Fall Times 
input and Output timing Reference Levels 
Output Loads See below 


NOTE: Above test conditions are also applied at extended and industrial temperature ranges. 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 
+5.0V +5.0V 
480 2 48022 
DOUT DOUT , 
255.2 30pF* 2552 = 5pF* 


* Including Scope and Jig Capacitance 


READ CYCLE 


mR 
Address Access Time «dA 
‘Output Enable Valid Output | _10E 
(OF 


NOTE: Above parameters are also guaranteed at extended and industrial temperature ranges. 
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_ ELECTRONICS 


KM6164002, KM6164002E, KM6164002I | CMOS SRAM 


WRITE CYCLE 


Fwite yee Time _——s| we fm] Ys | | 
‘Chip Selectto EndofWite | tw [8 Si) a 
rAdcress SetupTime | ws [0 | —+t od | 
‘Address Valdtoendofwite | ww [18 |= Sid Sad 
eal 


E 
[Data Holdrom Wie Time | OH | 0 ‘| 
iow 


NOTE: Above parameters are also guaranteed at extended and industrial temperature ranges. 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=UB=(B=ViL, WE=Vik) 


tAA 


tOH 


: ; (Y XXXYX V XXX V XXX XYX XXX XXX V XXX) 
Data Out Previous Data Valid AANA 


L 9.9,9;0:0.0.0.0.0.0.9.9 Data Valid 


ELECTRONICS 


KM6164002, KM6164002E, KM6164002I | CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) | | 
— —— 
7 a wee 
ne = a 


NOTES(READ ioe 
1. WE is high for read cycle. 


2. Allre cad cj ming i referenced fro inthe last veld sate melons aie ae 
3. tHZ and tOHZ are defined as the time at which the aay chieve the aoe ons and are not referenced to VoH or VoL 
vels. 
4. At any given temperature and voltage condition, tHZ(max.) is less than Ge Baits ished — d from dev 
5. Ua be dace red E00 mV from s ae mie state voltage Se ad(B). This meter cals ae aif are te ea 
8. Dev ls uses asie cted with CS=v. 
7. Addre vad eth - a NCS tran sition be 
8. For oi nl/Oa geal: ion nimization or elim of bus contention conditions is necessary during read and write cycle. 


TWIG WAVE FORM OF WRITE CYCLE) ORs) 
: Peco FOE i, ZZ 
oo: —— TEI 


- High-Z(8) 


Fe UNNeNeNennennannnverrennnnnnaunnnnneyvueeuNenenannny 
Data Out YY INXIXXUOXUDI HAUG MM GARE GY 


TAVATAVAVAVAYAVAVATAV AVA AVAVAYAVAVA'AVAVAVAVAVA'A’A’A’AYA'AYA’AYAVA’AYA’A’A’AYAYA'AVAVA'AYAVA'AYAYA’AVAYA'AVAYA' 


a 


ELECTRONICS 


KM6164002, KM6164002E, KM6164002I CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


(wc 


« eee = aan 


; "| pay 
(9) 
STA YANAYAVAVAYAVAYATATATAVATAVAYATATAVATAVAYAVAYAVATATATATAYATATAYAVAYAYAYATAYAYAYATAYAYATAYATAYATAYAYAYAYATAYATAY High-Z TVA AVY 
AAA AAA = AKA 


Data Out COA 100,0.0:0,0.0,0/,0.0.000.0.0, 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=controlled) 


ee a MRE) 
cs Ne ee ee 
| SS 


es as CRD High 20 


ELECTRONICS 


KM6164002, KM6164002E, KM61640021 — | = CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(4) (UB, LB Controlled) 


cs a 
eae cana mc rma aca | Ml 


Data In High-Z 
Data Out = RARER High-2(8 
NOTES(WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low CS,WE|LB and UB. A write begins at the latest transition CS going low and WE going 
low; Awrite ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 
of write. 

tCW is measured from the later of CS going low to end of write. 

tAS is measured from the address valid to the beginning of write. 

tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS, or WE going high. 

If OE. CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of the 
output must not be applied because bus contention can occur. 

For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

Dout is the read data of the new address. 

When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 


applied. 


SG ON AALW 


— 


FUNCTIONAL DESCRIPTION 


pou fc Pe PP sect [nigh sat 


LX uur iat | Disable eed oe 


= 


at por 


* NOTE : X means Don't Care. 
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ee 


2S 
Se eS 


oe 


: SER 
es : Ree ee) 
Soi : $ : : ee 
ee y : e 
A ae ie 
2 : aU: 


eee 


ee 
ee 
BS 


Soe 


ra 
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KM68V257C 


CMOS SRAM 


32K x 8 Bit High-Speed CMOS Static RAM (3.3V Operating) 


FEATURES 


« Fast Access Time 15, 17, 20ns (Max.) 
« Low Power Dissipation 
Standby (TTL) —: 30mA(Max.) 
( CMOS) : 0.1mA(Max.) 
Operating KM68V257C - 15 : 90mA(Max.) 
KM68V257C - 17 : 80mA(Max.) 
KM68V257C - 20 : 70mA(Max.) 

« Single 3.3V + 0.3V Power Supply 

« TTL Compatible Inputs and Outputs 

« Fully Static Operation 

- No Clock or Refresh required 

« Three State Outputs 

« Low Data Retention Voltage : 2V (min) 

« Standard Pin Configuration 
KM68V257CP : 28-DIP-300 
KM68V257CJ : 28-SOJ-300 

’ KM68V257CTG : 28-TSOP1-0813, 4F 


FUNCTIONAL BLOCK DIAGRAM 


= 


A3 = | 
A4 a 
AS eT] s 
Aé ped ies 2 Memory Array 
pal | anes 
As ——— x8 Columns 
«toe 
re : Ss 
A14 Aa 6 
Pee een ee 
*  /O Circuit 


-Column Select 


Let 
Le ee 


Ao At Az Ag Ato Att 


ml a ol 


Pre-Charge-Circuit 
[| ; 


PIN FUNCTION 


GENERAL DESCRIPTION 


The KM68V257C is ‘a 262,144-bit high-speed Static Random 
Access Memory organized as 32,768 words by 8 bits. The 
KM68V257C uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using SAMSUNG's 
advanced CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM68V257C is packaged 
in a 300 mil 28-pin plastic DIP, SOJ or TSOP1 forward. 


PIN CONFIGURATION(Top View) 


O 


WOONODOAWNH = 


SOJ/DIP 


Address In : 
Ve 
= . 


puts 


V 


Am SUN A 


ELECTRONICS 


495 


KM68V257C 2 CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


Se 
-0.5 to 4.6 . wv 


* Stresses greater than those listed under “Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(t1a = 0 to 70°C) 


Supply Voltage 


* ViL(Min) = -2.0(Pulse Width <12ns) for | < 20mA 
** ViH(Max) = Voc + 2.0V(Pulse Width <12ns) for! < 20mA 


DC AND OPERATING CHARACTERISTICS(T, A=0 to 70°,Vcc= 3.3V + 0.3V, unless otherwise specified) 


[___TestGonditions ___—<[|_Min_ ‘| Max | Unit | 


Output Leakage Current CS=Vin or OE=Vin or WE=VIL Poe ee 
VOL 


VouT = Vss to Vcc 
Operating Current 


Min. Cycle, 100% Duty | isms | = | 90 | 
CS=Vit, VIN= ViH or VIL, | 80 
ae 


f=0MHz, CS = Vcc-0.2V, 
VIN 2 Vec-0.2V or VIN $-0.2V 


Standby Current 


Output Low Voltage Level P= Vow = 


CAPACITANCE (Ta =25°C, f=1.0MHz) 
| item Symbol 


Input/Output Capacitance 
input Capedtanc 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


KM68V257C _CMOS SRAM 


AC CHARACTERISTICS(Ta= 0° to 70°C, Vcc = 3.3V +0.3V, unless otherwise noted.) 
TEST CONDITIONS 


input Pulse Level 
input Rise and Fal Times ee ee ee ee 
input and Output timing. Reference Level 
Output Loade 


Output Loads(A) , Output Loads(B) 
for tHZ, tLZ, (WHZ, tOW, tOLZ & tOHZ 
+3. 
DOUT ae 
3192 
DOUT 
353.2 SpFt 


VL = 1.5V 


READ CYCLE 


15 


[Output enable to Vaid Oupt —___—_| OE 
H 


Z 
U 


t 
tc 
t 
t 
Output Hold from Address Change 
Chip Selection to Power Up Time 
Chip Selection to Power DownTime | tPD 


ELECTRONICS | 


KM68V257C CMOS SRAM 


WRITE CYCLE 


Data Hold from Write Time 


End Write to Output Low-Z 


TIMING DIAGRAMS | 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vit, WE=Vin) 


tRC 
ADD 
tAA 
tOH 
er ci) 


ELECTRONICS 


KM68V257C | | CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) 


tRC 


A ANUNANUNNNN 
Data Out AY _Data Valid YAY 
Pr, tPD 
cc 2 


m 


Current 


or read cycle. 
2. All read cycle timing is referenced from the last valid address to the first transition address. 
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VoH or VoL 
Levels. 
4. At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device 
5. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=Vi. 
if Address valid prior to coincident with 
F 


t 
- For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 


a a Ta a I EI a IE AE a Ts Ie ee aw] 
3 ELECTRONICS 


KM68V257C | CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (GE=Low Fixed) 


I ET 


ee 
me = ~~ Y 


ove.7 ee EF 
YY XXX KKK KAKA KKKKAKKKKKAAKR KAA KAK AKAM KAKKARAK RAK XD Hi igh -Z(8 ) VAVAVAVAVAVAVA': Ww AVAVAVAVAVAYAY, 


NUNN NYY 


IAVAVAVAVAVAVAVAVAVAVAVAVAVAVATAVAVATAVAVAVAVAVAVAVAVAVAYAVAVAVAVAYAVAYAVAVAVAVAVATAVAVAYAVAVAVAVAVAVAVAVAYAVAYA 


Fd ———— 
joa a = 


tLZ eee) ) 
High-Z OX AAA AD High-Z(s 
oe RHEE 


Li I I EE ER I I EI i DE NAS we EE EE NA NI TT i a RNa SSE ne] 
ELECTRONICS. 


KM68V257C | CMOS SRAM 


NOTES(WRITE CYCLE) 

_ 1. All write cycle timing is referenced from the last valid address to the first transition address. 

. 2. Awtite occurs during the overlap of alow CS and WE. Awrite begins at the latest transition CS going low and WE going low; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
tCWis measured from the later of CS going tow to end of write. 

. tAS is measured from the address valid to the beginning of write. 

tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 

if OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 


DAR Ww 


7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes iow simultaneously with WE going or after WE going low, the outputs remain high impedance state. 
9. Doutis the read data of the new address. 
10. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. ; 
FUNCTIONAL DESCRIPTION 


Not Select ig IsB, [SB1 


Output Disable 


* NOTE : X means Don't Care. 


DATA RETENTION CHARACTERISTICS*(Ta = 0° to 70°C) 


Test Condition 
Vcc for Data Retention CS = Vec- 0.2V 2.0 


|_Symbol_| i | Min. _| 

-0. i200] 
Vec = 2.0V, CS = Vcc - 0.2V 

| tsDR_| | | oC 

| 5 | 


Data Retention Set-Up Time See Data Retention 
tRDR__ | Wave form(below) 


* L-Ver only. 


DATA RETENTION WAVE FORMCS controlled) 


tSDR Data Retention Mode tRDR 


ELECTRONICS , 
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KM64V1003B/BL, KM64V1003B1/BLI 


Preliminary 
CMOS SRAM 


256K x 4 Bit (with OE)High-Speed CMOS Static RAM(3.3V Operating) 


FEATURES 
» Fast Access Time 8,10,12ns (Max.) 
« Low Power Dissipation 
Standby (TTL) —: 30mA(Max.) 
(CMOS): 5mA(Max.) 
0.5mA(Max.) - L-Ver. only 
Operating KM64V1003B/BL - 8 : 150mA(Max.) 
KM64V1003B/BL - 10 : 140mA(Max.) 
KM64V1003B/BL - 12 : 130mA(Max.) 
+ Single 3.3V £0.3V Power Supply 
+ TTL Compatible Inputs and Outputs 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
+ 2V Minimum Data Retention ; L-Ver. only 
+ Center Power/Ground Pin Configuration 
« Standard Pin Configuration 
KM64V1003B/BLJ : 32-SOJ-400 
KM64V1003B/BLT: 32-TSOP2-400F 


FUNCTIONAL BLOCK DIAGRAM 


Clik Gen. Pre-Charge Circuit 


Pe 3 

A3 3 Memory Array 
A4 7) 512 Rows 
AS z 512x4 Columns 
A6 os 


[eet ey 
1/0 Circuit & 
Column Select 


A 


10 12 | Aia! At6é 
Ait = A13— A15—s A117 


m a ol 


GENERAL DESCRIPTION 


The KM64V1003B/BL is a 1,048,576-bit high-speed Static Ran- 
dom Access Memory organized as 262, 144 words by 4 bits. The 
KM64V1003B/BL uses 4 common input and output lines and has 
an output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using SAMSUNG's 
advanced CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM64V1003B/BL is pack- 
aged in a 400 mil 32-pin plastic SOJ or TSOP2 forward. 


ORDERING INFORMATION 
KM64V1003B/BL -8/10/12 


Commercial Temp. 


KM64V1003BI/BLI -8/10/12 Industrial Temp. 


Address Inputs 


[OE Outputenable 
[vss | Ground Cs 
No Connection 


at” 


ELECTRONICS 


Preliminary 
KM64V1003B/BL, KM64V1003BI/BLI CMOS SRA 


ABSOLUTE MAXIMUM RATINGS* 


Valtage on Ay in Relative to Ves 
Vattage on Voo Supply Relatveto Ves | ——ves—=~—S=~=“‘“(;™~C(‘COStOSS | CSSSCSC~*S 
Power Dissipation eR ee AO a 


Vec 

Storage Temperature -65 to 150 

Operating Temperature 
[Industrial =] TA -40 to 85 


* Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(ta = 0 to 70°C) 


Supply Voltage 


Ground 
Input Low Voltage 
Input Low Voltage 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* ViL(Min) = -2.0V a.c(Pulse Width<6ns) for | < 20mA 
** ViH(Max) = Voc + 2.0V a.c (Pulse Width <6ns) for | < 20mA 


DC AND OPERATING CHARACTERISTICS (ta = 0 to 70°C, Vec= 3.3V + 0.3V, unless otherwise specified) 


input Leakage Current Vin= Ves Vos 


Output Leakage Current ILo CS=Vin or OE=Vin or WE=VIL e) 2 HA 
VouT = Vss to Vcc 


Operating Current : Icc Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, 
louT=0mA 


ais 
eel 
Ne eel 
piss |Win Cycle, CS=vn—SSSSCS~=~sC‘“‘S*dSOQO~C*dSCA_ 
f=0MHz, CS = Vcc-0.2V, 
[| VIN = Vec-0.2V or VIN S 0.2V — 
| Vou ae 


Standby Current 


Out Low VoRage Level | Vor 
Output High Vltage Lev 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


CAPACITANCE?*( Ta =25°C, f=1.0MHz) 


One Coe 7 a a IES ey eee Pe ere 


* NOTE : Capacitance is sampled and not 100% tested. ; 


ELECTRONICS 


| Preliminary 
KM64V1003B/BL, KM64V1003BI/BLI CMOS SRAM 


AC CHARACTERISTICS (ta = 0 to 70°C, Vcc = 3.3V£0.3V, unless otherwise noted.) 
TEST CONDITIONS 


NOTE: Above test conditions are also applied at industrial temperature range. 


Output Loads(A) ; Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 
+3.3V 
DOUT 
3192 
Zo = 502 DOUT 
RL = 502 
353 2 5pF* 
VL = 1.5V 


* Including Scope and Jig Capacitance 
READ CYCLE 


Read Cyde Time | RO 
[Address Access Time ‘| 1AA 
[Chip Seectto Output —__—_—+|_160_| 
‘Ouiput Enable to Vaid Outpt | 10 | 
cp Sleton Power Downing [0] 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


PSnms UNG vey 


ELECTRONICS 


Preliminary 


KM64V1003B/BL, KM64V1003BI/BLI So CMOS SRAM: 


WRITE CYCLE 


Write Cycle Time 
Chip Select to End of Write tCw 
Address Set-up Time 


Address Valid to End of Write 


Write Pulse Width(OE High) 
Write Recovery Time 


Write Pulse Width(OE Low) 


Data to Write Time Overiap tDW 
Data Hold from Write Time 
End Write to Output Low-Z 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


Write to Output High-Z 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vvit, WE=Vin) 


tRC : 
tAA 


TARTAR 
Pee OUE Previous Dea Ve ROO OED ONIN eee 


ELECTRONICS | | z 


, Preliminary 
KM64V1003B/BL, KM64V1003BI/BLI CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) 


tHZ(3,4,5) 
fe eS oe | 


ARIK RKTT 
Data Out WY Data Valid NAY 
~ be its tPD 


Current 


1. WE is high for read cycle. 
_ All read cycle timing is referenced from the last valid address to the first transition address. 

3, tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VoH or VoL 

4. At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to 

5. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 

- 6. Device is continuously selected with CS=Vit. i 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) - 
pn 


WE 
Data! High-Z 
High-Z(8) 


Data Out Wi YY RY RIX RYLEY 


ELECTRONICS _ 


fk . Preliminary 
KM64V1003B/BL, KM64V1003BI/BLI | ~ CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


{we 


s 22 ==Z eae ace A 


tOHZ(6, 7) 


(9) 
LARKIN KWH RRTIOEN High-Z@e. BG ecvvavanvoavvany 
Data Out WW AIAN NAAN 


AVAVAVAVAVAVAVAVANAVAVAVAVAVAVAVAVAYAVAVAYAVAVAYAVAVAYAY AY AVAYAVAVAYAYAVAYAVAVAVATAVAVAYAVAVAYAVAVAYAVAVAYAVAVA’ 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlied) 


tVWC 
AY} 


{WR(5) 


: —— 


tDH 


Data In High-2 Data Valid | Highs. 


tLz | tWHZ(6) 
HighZ OY __HighZe 
Reet out NOUN oe : 


7 


ELECTRONICS 


Preliminary 
KM64V1003B/BL, KM64V1003BI/BLI | CMOS SRAM 


NOTES(WRITE CYCLE) 

1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of alow CS and WE. A write begins at the latest transition CS going low and WE going low; A 

» write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3. tCWis measured from the later of CS going low to end of write. 

4. tAS is measured from the address valid to the beginning of write. 

5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 

6. If OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 

7. For common I/O applications,.mininiization or elimination of bus contention conditions is necessary duririg read and write cycle. 

8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state.- 

9. Doutis the read data of the new address. 

0. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 


FUNCTIONAL DESCRIPTION 


|} es | We | oe 1 _Mede__|_vopin_|_suppty Gurrent__| 
pow Tx Notsetect | High | ssn 
Pook utp disable | Highz@ | tc 

L ee ee 
Write es 


* NOTE : X means Don't Care. 


DATA RETENTION CHARACTERISTICS*(Ta = 0° to 70°C) 


—__Patameter__1_Symbol_|____Test Gonaiion _| Test Condition tent — 
Vcc for Data Retention VoR [TS =Vec-02V——i(i«‘«@Y 2 Vec-0.2V 


Data Retention Current Vec = 3.0V, CS = Vec - 0.2V 
VIN 2 Vcc -0.2V or VIN S$ 0.2V 

Voc = 2.0V, CS = Veco - 0.2V 

VIN = Vee -0.2V or VIN < 0.2V 


| DataRetentionSetUp Time ___—_—'|_‘tSDR_| See Data Retention a eae ae ee 
Recovery Time Wave fomibeion) a ae ee ee 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
*L-Ver only. 


DATA RETENTION WAVE FORMS controlled) 


tSDR Data Retention Mode tRDR 


Vec 


ELECTRONICS 


KM64V1003A/AL, KM64V1003AI/ALI CMOS SRAM 
256K x 4 Bit(with OE) High-Speed CMOS Static RAM(3.3V Operating) 


FEATURES . GENERAL DESCRIPTION 
+ Fast Access Time 12, 15, 17, 20ns (Max.) The KM64V1003A/AL is a 1,048,576-bit high-speed Static Ran- 
« Low Power Dissipation _ dom Access Memory organized as 262,144 words by 4 bits. The. 
Standby (TTL) : 20mA(Max.) KM64V1003A/AL uses 4 common input and output lines and has 
(CMOS): 5mA(Max.) an output enable pin which operates faster than address access 


time ar read cycle. The device is fabricated using SAMSUNG's 


0.5mA(Max.) ; L-ver. ont 
mes ere ony advanced CMOS process and designed for high-speed circuit 


Operating KM64V1003AV/AL - 12 : 130mA(Max.) technology. It is particularly well suited for use in high-density 
KM64V1003A/AL - 15 : 125mA(Max.) high-speed system applications. The KM64V1003AVAL is pack- 
KM64V1003AVAL - 17 : 125mA(Max.) aged in a 400 mil 32-pin plastic SOJ or TSOP2 forward. 


KM64V1003A/AL - 20 : 120mA(Max.) 
« Single 3.3V£0.3V Power Supply 


eTT ib id 
SeL CR ORDERING INFORMATION | 


- No Clock or Refresh required : 
KM64V1003AV/AL -12/15/17/20 Commercial Temp. 


» Three State Outputs 
ney Minimiuny Date retenton yb Vat ony KM64V1003AV/AL! -12/15/17/20 | Industrial Temp. 


« Center Power/Ground Pin Configuration 
« Standard Pin Configuration 
KM64V1003AV/ALJ : 32-SOJ-400 


KM64V1003A/ALT : 32-TSOP2-400F PIN CONFIGURATION(Top View) 


FUNCTIONAL BLOCK DIAGRAM 


Clk Gen. Pre-Charge Circuit 
[he See eet 


ee % 

A3 3 Memory Array 
A4 oe) 512 Rows 
As 3 512x4 Columns 
A6 = 

Az 


I/O Circuit & 
Column Select 


UAL 
[KARR ARERR 


A1io! Ai2 ! Ata! Até 
Ago Att <A13) Ats At7 


Address Inputs 
Write Enable 
Chip Select 


VO1 ~ 04 


ELECTRONICS. | 3 | 


a al ol 


KM64V1003A/AL, KM64V1003AI/ALI CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERA ONS 


poe ‘Parameter. j Min). 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* VIL(Min) = -2.0V a.c(Pulse Width <10ns) for | < 20mA 
** Vir(Max) = Vcc + 2.0V a.c (Pulse Width 10ns) for | < 20mA 


DC AND OPERATING CHARACTERISTICS\Ta = 0 to 70°C, Vcc= 3.3V + 0.3V, unless otherwise 


Min 


nditions 


Input Leakage Current VIN = Vss to Vcc 


Output Leakage Current ILo CS=Vin or OE=Vin or WE=VIL 
VouT = Vss to Vcc 


Operating Current lec Min. Cycle, 100% Duty - 
CS=VIL, VIN=ViIHorViL, 
louT=0mA 


oa 
a 
oes SI 
Standby Current | isp | Min. Cycle, CS=ViH Hee 
hese 
5 
oe 9 


f=0MHz, CS = Vcc-0.2V, 
VIN = Voc-0.2V or VIN S 0.2V 


Output Low Voltage Level loL=8mA ; 
Output High Voltage Level lon=-4mA ee ee 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


Input/Output Capacitance | 
Input Capacitance 


*NOTE : Capacitance is sampled and not 100% tested. 


a i 


ELECTRONICS 


KM64V1003A/AL, KM64V1003AI/ALI 3 CMOS SRAM 


AC CHARACTERISTICS (Ta = 0 to 70°C, Vec = 3.3V£0.3V, unless otherwise noted.) 
TEST CONDITIONS 


NOTE: Above test conditions are also applied at industrial temperature range. 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, \WHZ, tOW, tOLZ & tOHZ 
+3.3V 
DOUT 
319 Se 
ZO = 5022 DOUT 
Rt = 50.2 
353 2 5pF* 


* Including Scope and Jig Capacitance 


READ CYCLE 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


ELECTRONICS 


KM64V1003A/AL, KM64V1003AI/ALI CMOS SRAM 


WRITE CYCLE 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vit, WE=Vin) 


tRC 
tAA 
tOH 
Data Out _ Previous Data Valid HK aX ii ‘ih Hn Hi HA Data Valid 


ELECTRONICS 


KM64V1003A/AL, KM64V1003AI/ALI CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=vin) 


tHZ(3,4,5) 
ae 


NOTES(READ CYCLE) 

1, WE is high for read cycle. 

2. All read cycle timing ferenced from the last valid address to the first transition address. 
e the open circui 


is re 
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VoH or VoL 


evels. 
4, At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device. 
5. Transition is 


6. Device is continuously selected with CS=VIL. 
7. Address valid prior to coinci i 
8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 
tRC 


Data Valid 
tOHZ(6) 


DVT YTV VVVVVVVVVVVVVVVV VV High-Z(8) 


TANAVAVATAVATAVAYAVAYAVAVAVAVAYAYAVA'AVAVA'AVAY AVAYAYAYAYA'AYA’AVAVAVAYAVAYAVAYAVATAYAYAYAYAYA’AVAYA'AVAYA’AVAYA 


ELECTRONICS 


KM64V1003A/AL, KM64V1003AI/ALI CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


App te 


tOH 


Data | 
tOHZ@6, 7) aay ia Ps 
LER RE HighZ@ ARN 
Data Out NUNN MX UME ROO AI 


tAS(4 


tDH 


Data In High-Z Data Valid High 
' <-> 
. igh-Z(8 


ELECTRONICS 


KM64V1003A/AL, KM64V1003AI/ALI CMOS SRAM 


NOTES(WRITE CYCLE) 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low CS and WE. Awrite begins at the latest transition CS going low and WE going low; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3. tCWis measured from the later of CS going low to end of write. 

4. tAS is measured from the address valid to the beginning of write. 

5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 

6. If OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

0. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 


FUNCTIONAL DESCRIPTION 


[| Mode VO Pin 


Output Disable High-Z 


* NOTE : X means Don't Care. 


DATA RETENTION CHARACTERISTICS*(Ta = 0 to 70C) 


Test Condition | Min. | 
Vcc for Data Retention CS = Vcc - 0.2V 


ieee 
: Vcc = 2.0V, CS = Vec -0.2V 


Data Retention Set-Up Time tSDR See Data Retention 
tRDR__ | Wave form(below), 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
*L-Ver only. 


DATA RETENTION WAVE FORMCCS controlled) 


{SDR Data Retention Mode tRDR 


Vec 


3.0V 


2.2V 


ELECTRONICS 


KM68V1002B/BL, KM68V1002BI/BLI 


Preliminary 
CMOS SRAM 


128K x 8 Bit High-Speed CMOS Static RAM(3.3V Operating) 


FEATURES 
« Fast Access Time 8,10,121ns(Max.) 
« Low Power Dissipation 
Standby (TTL) : 30mA(Max.) 
(CMOS): 5mA(Max.) 
0.5mA(Max.) - L-Ver. only 
Operating KM68V1002B/BL-8 : 160mA(Max.) 
KM68V1002B/BL - 10 : 150mA(Max.) 
KM68V1002B/BL - 12 : 140mA(Max.) 
« Single 3.3V £0.3V Power Supply 
« TTL Compatible Inputs and Outputs 
« Fully Static Operation 
- No Clock or Refresh required 
» Three State Outputs 
» 2V Minimum Data Retention ; L-Ver. only 
« Center Power/Ground Pin Configuration 
« Standard Pin Configuration 
KM68V1002B/BLJ : 32-SOJ-400 
KM68V1002B/BLSJ : 32-SOJ-300 
KM68V1002B/BLT: 32-TSOP2-400F 


FUNCTIONAL BLOCK DIAGRAM 
Clk Gen. -— Pre-Charge Circuit | 
a Sell 
Ao 
Al ; | 
me Ba) 
A3 < Memory Array 
A4 ” 512 Rows 
AS P3 256x8 Columns 
As © 
A7 
As 


Pamees DEE 
I/O Circuit 
Column Select 


38 Data 
1/01 ~ /O8 Cont. 


Ag A10 A11A12 A13 A14 A15 A16 


ma al ol 
Fi, 


GENERAL DESCRIPTION 


The KM68V1002B/BL is a 1,048,576-bit high-speed Static Ran- 
dom Access Memory organized as 131,072 words by 8 bits. The 
KM68V1002B/BL uses 8 common input and output lines and has 
an output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using Samsung's 
advanced CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM68V1002B/BL is pack- 
aged in a 400/300 mil 32-pin plastic SOJ or TSOP2 forward. 


ORDERING INFORMATION 


KM68V1002B/BL -8/10/12 Commercial Temp. 
KM68V1002BI/BLI -8/10/12 Industrial Temp. 


PIN UNE HON. 


Pin: Function 


“Addhaus Inpits 
Write Enable 


Pin Name 


ee 
jVss_ | Ground 
[NC | NoConnectin 


, ELECTRONICS 


519 


: | Preliminary 
KM68V1002B/BL, KM68V1002Bi/BLI : ‘CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


Voltage on Any Pin Relative to Vss 
Voltage on Vcc Supply Relative to Vss 
Pover Disp ee i 
Storage Tempera 
Operating Temperate 


* Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(ta = 0 to 70°C) 


Ground 


Input Low Voltage 
Input Low Voltage . | os 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* ViL(Min) = -2.0V a.c(Pulse Width <6ns) for | < 20mA 
** ViH(Max) = Vcc + 2.0V a.c (Pulse Width <6ns) for 1 < 20mA 


Supply Voltage 


DC AND OPERATING CHARACTERISTICS(ta = 0 to 70, Vcc= 3.3V + 0.3V, unless otherwise specified) 


Input Leakage Current VIN = Vss to Voc j 


Output Leakage Current ILo CS=Vin or OE=Vin or WE=ViL -2 2 BA 
Vout = Vss to Vcc 


Operating Current Icc Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, 
louT=0mA 


[Pl 
ae 
| > | 
Min. Cycle, CS=VIH | - [| 30 | om 
ae 
ae 
ae 


pl f=0MHz, CS = Vcc-0.2V, 
Vin & Vcec-0.2V or VIN < 0.2V 
Output Low VotageLevel | Vor [tesimA—SS—~—“—~S~S~S~S~S 
Output High Voltage Level 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


Standby Current 


< 
fe) 
~ 


CAPACITANCE, Ta =25°C, f=1.0MHz) 


Input/Output Capa tance 


Input Capacitance 
* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


Preliminary 
KM68V1002B/BL, KM68V1002BI/BLI ~ CMOS SRAM 


AC CHARACTERISTICS (Ta = 0 to 70, Vcc = 3.3V £0.3V, unless otherwise noted.) 
TEST CONDITIONS 


NOTE: Above test conditions are also applied at industrial temperature range. 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 
+3.3V 
DOUT 
31922 
Zo = 502 DOUT 
Rt = 50.2 
| 353.2 5pF* 
Vi = 1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


t 


PD 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


an” ™ 


ELECTRONICS 


Preliminary 
KM68V1002B/BL, KM68V1002BI/BLI CMOS SRAM 


WRITE CYCLE 


Write Cycle Time 


[Data toWite Time Ovenap | ow | 4 | - | 8 | 


Data Hoid from Write Time 0 Pe n 
End WitetoOutputtowz | wow f 3 | - | 3 | - | 3 | - | ws | 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


TIMING DIAGRAMS : 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vi, WE=Vin) 


tRC 
tAA 
tOH 
mon revowomvana UTTER ose 


ELECTRONICS 


Preliminary 
KM68V1002B/BL, KM68V1002BI/BLI CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vvin) 


2 Data aan _ 
“ } ——— Ney | 
tPD 


= 


Current 


NOTES(READ CYCLE) 
' 4. WE is high for read cycle. 


2. All read cycle timing is referenced from the last valid address to the first transition address. 

3, tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VoH or VOL 
Levels. 

4, At any given temperature and voltage condition, tHZ(max.) is fe) evice and from device 

5. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 


less than tLZ (min.) both for a given d 


6. Device is continuously selected with CS=ViL. 
7. Address valid prior to coincident with CS transit 
8. For common I/O applications, minimization or e 


ion low. 
limination of bus contention conditions is necessary during read and write cycle. 


- TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 


ADD 
tAW tWR(5) 


ie 


¥" 
NWN 


ea oe 
ELECTRONICS 


Preliminary 
KM68V1002B/BL, KM68V1002BI/BLI CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


3) tDH 
ata Vali 
i 8 itn 
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AN 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 


= es a «ae eee 
igh- a High-Z 
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AAVVVAVAAARAAAAAAL 
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ELECTRONICS 


__ Preliminary 
KM68V1002B/BL, KM68V1002BI/BLI ~ CMOS SRAM 


NOTES(WRITE CYCLE) 

1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of alow CS and WE. Awrite begins at the latest transition CS going low and WE going low; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
tCW is measured from the later of CS going low to end of write. 
tAS is measured from the address valid to the beginning of write. 
tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 
if OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 

For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

. Doutis the read data of the new address. 

When CS is low : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 


OaPRow 
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FUNCTIONAL DESCRIPTION 


| OE | Mode | Pin | Supply Current __| 
High-Z 
Pp ok TK utputisabie | Highz@ | tc 
ae PE Ee eee ee 
ee eee ae ae ee ae eee es ee: ee 


* NOTE : X means Don't Care. 


‘ 
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DATA RETENTION CHARACTERISTICS*(Ta = 0° to 70) 


| Parameter =| Symbol | Test Condition | Min. | Typ. | Max. | Unit | 
Vcc for Data Retention GS > Vee - 0.2V 


[TSzvec-o2 = «|| 20 | - | 36 | v 
Data Retention Current Vec = 3.0V, CS = Vee - 0.2V mA 
VIN = Vcc - 0.2V or VIN <= 0.2V 
Vec = 2.0V, CS = Vec - 0.2V 
VIN = Vec -0.2V or VIN S 0.2V : 


See Data Retention _ sei ceif Bee aes ne | 


Data Retention Set-Up Time 


Recovery Time 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
*L-Ver only. 


Wave form(below) 


DATA RETENTION. WAVE FORM(CS Controlled) 


tSDR Data Retention Mode tRDR 


ELECTRONICS 


KM68V1002A/AL, KM68V1002AI/ALI 


CMOS SRAM 


128K x 8 Bit High-Speed CMOS Static RAM(3.3V Operating) 


FEATURES 
» Fast Access Time 12, 15, 17, 20ns (Max.) 
« Low Power Dissipation : 
Standby (TTL) : 20mA(Max.) 
(CMOS): 5mA(Max.) 
0.5mA(Max.) ; L-ver. only 
Operating KM68V1002A/AL - 12 : 140mA(Max.) 
KM68V1002AVAL - 15 : 135mA(Max.) 
KM68V1002AVAL - 17 : 135mA(Max.) 
KM68V1002A/AL - 20 : 130mA(Max.) 
¢ Single 3.3V£0.3V Power Supply 
« TTL Compatible Inputs and Outputs 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
« 2V Minimum Data Retention ; L-Ver. only 
+ Center Power/Ground Pin Configuration 
« Standard Pin Configuration 
KM68V1002A/ALJ : 32-SOJ-400 
KM68V1002A/VALSUJ : 32-SOJ-300 
KM68V1002AVALT: 32-TSOP2-400F 


FUNCTIONAL BLOCK DIAGRAM 


Pre-Charge Circuit 
es ee 


Clk Gen. 


‘AS 


Ao 

Al 

A2 5 

A3 < Memory Array 

Aa A) 512 Rows 

AS z a 256x8 Columns 
« 
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—— eae es 
Data 1/0 Circuit 
VO1 ~ 1/08 Column Select 
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GENERAL DESCRIPTION 


The KM68V1002A/AL is a 1,048,576-bit high-speed Static Ran- 
dom Access Memory organized as 131,072 words by 8 bits. The 
KM68V1002A/AL uses 8 common input and output lines and has 
an output enable pin which operates faster than address access 
time ar read cycle: The device is fabricated using Samsung's 
advanced CMOS process and designed for high-speed circuit 
technology. It is particularily well suited for use in high-density 
high-speed system applications. The KM68V1002A/AL is pack- 
aged in a 400/300 mil 32-pin plastic SOJ or TSOP2 forward. 


ORDERING INFORMATION 


KM68V1002AVAL -12/15/17/20 Commercial Temp. 
KM68V1002AI/ALI -12/15/17/20 | Industrial Temp. 


PIN CONFIGURATION(Top View) 


uts 

WE 
[Veco 
[vss 


Power(+3.3V) 


pramianid 


ELECTRONICS 


526 


KM68V1002A/AL, KM68V1002AI/ALI CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


Voltage on Any Pin Relative to Vss Vin, VouT 
[| al (ea eal Recker | aan Rey anEN) 
‘A 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


TING CONDITIONS(ta = 0 to 70°C) 


: 
Input Low Voltage : | Bs 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* ViL(Min) = -2.0V a.c(Pulse Width <10ns) for | < 20mA 
** Vin(Max) = Vcc + 2.0V a.c (Pulse Width< 10ns) for 1 < 20mA 


STIC specified 
epee a : ae ESE SEES Min. Max | 


Output Leakage Current ILo CS=Vin or OE=ViH or WE=VIL 
Vout = Vss to Vcc 


Operating Current Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, 
louT=0mA 


Standby Current 
f=0MHz, CS = Vec-0.2V, 
VIN 2 Vec-0.2V or VIN = 0.2V 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


CAPACITANCE?*( Ta =25°C, f=1.0MHz) 


| Inpu 


Input Capacitance 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


KM68V1002A/AL, KM68V1002AI/ALI CMOS SRAM 
RAE a RT LD TIT YO OE SAE NT BAO SPOR A IR TONS Ht aE EIS 


AC CHARACTERISTICS(Ta = 0 to 70°C, Vcc = 3.3V+0.3V, unless otherwise noted.) 
TEST CONDITIONS 


OV to 3V 


3ns 
1.5V 
See below 


NOTE: Above test conditions are also applied at industrial temperature range. 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, t\WHZ, tOW, tOLZ & tOHZ 


i +3.3V 


DOUT 
; 319 $2 
| Zo = 502 DOUT 


Ri = 502 
353 2 5pF* 


o—\Ww— 


Vi = 1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


Chip Enable to Low-Z Output 
Output Enable to Low-Z Output tOLZ 


Chip Disable to High-Z Output tHZ 


Output Disable to High-Z Output tOHZ 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


ELECTRONICS 


KM68V1002A/AL, KM68V1002AI/ALI ~ CMOS SRAM 


WRITE CYCLE 


nN 


Chip Select to End of Write 
Address Set-up Time 
Address Valid to End of Write 
Write Pulse Width(OE High) 
Write Pulse Width(OE Low) 
Write Recovery Time 

Write to Output High-Z 

Data to Write Time Overlap 


N 


Wite Pulse WithiOE High) | 2 


NPR f[o _ 


as 
a 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, 


S=OE=Vit, WE=Vin) 


| tRC 


tAA 
tOH 
pow —Fevonoanvene YOURE va 


ELECTRONICS 


KM68V1002A/AL, KM68V1002AI/ALI | CMOS SRAM > 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vix) 


G Lo 


RK HaNVnnynn'y 
MANY Data Valid tN 
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D 


Current 
NOTES(READ CYCLE) 


cycle. 
2. All read cycle timing is referenced from the last valid address to the first transition address. 
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VoH or VOL 
Levels. 
4. At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device 
5. Transition is measured +200nV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
8. Device is continuously selected with CS=Vit. 
7. Address valid prior to coincident with CS transition low. : 
8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle.’ 


TIMING WAVE FORM OF WRITE CYCLE(1) (GE=Clock) _ 
1RC 


[idee ins we Se Roe Se ee Oe ee 


tAW tWR(5) 


{DH 
Data Valid 


High-z(8) 
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ELECTRONICS 


KM68V1002A/AL, KM68V1002AN/ALI CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


tWec 


tWR(5) 
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ELECTRONICS 


KM68V1002A/AL, KM68V1002AI/ALI CMOS SRAM 


NOTES(WRITE CYCLE) 

1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low; A 
write ends at the’earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3, tCWis measured from the later of CS going low to end of write. 

4. tAS is measured from the address valid to the beginning of write. 

5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 

6. If OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9. Doutis the read data of the new address. 

0. When GS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 


FUNCTIONAL DESCRIPTION 


| cs | ETE] Me SS VO Pin |___ Supply Current _| 
ee ee ae ee Not Select 


pk | tput Disable - 
a SE: a ee a ee ee ee ee 
ee ee ee eee 


* NOTE : X means Don't Care. 


DATA RETENTION CHARACTERISTICS*(Ta = 0° to 70) 


[Parameter ———|“Symbol | ——sTestCondition ——|_-Min. | Typ. | Max. | Unit | 
ea ee GS = Voc -0.2V fea Faeen eOR Geo 


Voc = 2.0V, CS = Veo - 0.2V 


Data Retention Set-Up Time tSDR See Data Retention 
yROR_ | Wave form(betow) oe Ree oe 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
*L-Ver only. 


DATA RETENTION WAVE FORM(CS Controlled) 


tSDR Data Retention Mode tRDR 


ELECTRONICS 


KM616V1002B/BL, KM616V1002BI/BLI 


Preliminary 
CMOS SRAM 


64K x 16 Bit High-Speed CMOS Static RAM(3.3V Operating) 


FEATURES 
« Fast Access Time 8,10,12ns (Max.) 
« Low Power Dissipation 
Standby (TTL) —: 30mA(Max.) 
(CMOS): 5mA(Max.) 
0.5mA(Max.) - L-Ver. only 
Operating KM616V1002B/BL - 8 : 200mA(Max.) 
KM616V1002B/BL - 10 : 190mA(Max.) 
KM616V1002B/BL - 12 : 180mA(Max.) 
Single 3.3V £0.3V Power Supply 
TTL Compatible Inputs and Outputs 
Fully Static Operation 
- No Clock or Refresh required 
Three State Outputs 
2V Minimum Data Retention ; L-Ver. only 
Center Power/Ground Pin Configuration 
Data Byte Control : CB : 1/01~ 1/08, UB: I/O9~ 1/016 
Standard Pin Configuration 
KM616V1002B/BLJ : 44-SOJ-400 
KM616V1002B/BLT: 44-TSOP2-400F 


e 


ORDERING INFORMATION 


Commercial Temp. 
Industrial Temp. 


KM616V1002B/BL -8/10/12 
KM616V1002BI/BLI -8/10/12 


Pre-Charge Circuit 


Memory Array 
512 Rows 
128x16 Columns 


/O Circuit & 
Column Select 


GENERAL DESCRIPTION 
The KM616V1002B/BL is a 1,048,576-bit high-speed Static 


Random Access Memory organized as 65,536 words by 16 bits. 
The KM616V1002B/BL uses 16 common input and output lines 
and has an output enable pin which operates faster than 
address access time at read cycle. Also it allows that lower and 
upper byte access by data byte contro! (UB, [B). The device is 
fabricated using SAMSUNG's advanced CMOS process and 
designed for high-speed circuit technology. It is particularly well 
suited for use in high-density high-speed system applications. 
The KM616V1002B/BL is packaged in a 400mil 44-pin plastic 
SOJ or TSOP2 forward. 


PIN CONFIGURATION (Top View) 


Write Enable 

Chip Select 

Output Enable 

Lower-byte Control(!/O1~I/Os 
Upper-byte Control(I/O9~l/O16 
Data Inputs/Outputs 
Power(+3.3V 

Ground 

No Connection 


7 ELECTRONICS 


533 


Preliminary 
KM616V1002B/BL, KM616V1002BI/BLI 3 CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


-0.5 to 4.6 
-0.5 to 5.5 


-65 to 150 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (ta = 0 to 70°C) 


Supply Voltage 


Eien 


Input Low Voltage : cc + 0.3** 
Input Low Voltage F eae wee 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* ViL(Min) = -2.0V a.c(Pulse Width<6ns) for | < 20mA 
** Vin(Max) = Voc + 2.0V a.c (Pulse Width <6ns) for! < 20mA 


DC AND OPERATING saat sed leaded cal 0 to 70°C, Vec= 3.3V + 0.3V, unless s otherwise specified) 


Input Leakage Current ae VIN = Vss to Veo a A 


Output Leakage Current CS=Vin or OE=Vin or WE=VIL 
Vout = Vss to Vcc 


Operating Current lec Min. Cycle, 100% Duty 


CS=VIL, VIN = VIH or VIL, me} 
wis Ef 
[se [Win Cycle CSV SSSCSSCSC~*” 
VIN 2 Voc-0.2V or VIN S 0.2V pee [a 
FOuiputLow Volage Level | Vor [lortmA SSCS oa [| Vv _ 
eee se eer ee 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


Standby Current 


CAPACITANCE?*( Ta =25°, f=1.0MHz) 


input Capactanes en oy 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


Preliminary 
KM616V1002B/BL, KM616V1002BI/BLI CMOS SRAM 


AC CHARACTERISTICS (ta = 0 to 70°C, Vcc = 3.3V+0.3V, unless otherwise noted.) 
TEST CONDITIONS 


NOTE: Above test conditions are also applied at industrial temperature range. 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, t\WHZ, tOW, tOLZ & tOHZ 
DOUT isis 
319 92 
Zo = 5022 DOUT 
Ri = 502 
353 2 5pF* 
Vt = 1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


‘Address Access Time _——+| tA 
rs 
0 
iBHZ 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


ELECTRONICS 


Preliminary 
KM616V1002B/BL, KM616V1002BI/BLI CMOS SRAM 


WRITE CYCLE 


| UB, 0B Valid to End of Write 
"| Write Recovery Time 


Data to Write Time Overlap 


Write to Output High-Z 
Data Hold from Write Time 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=UB=[B=ViL, WE=ViH) 


{RC 
|_—- 
tAA 
a a 


ELECTRONICS 


Preliminary 
KM616V1002B/BL, KM616V1002BI/BLI © CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vvin) 


tRC 


tAA 


tHZ(3,4,5) 


BE ~~ z 


OX AXAY) OX AAA) 
Data Out KOH paavae NN) 
NOTES(READ CYCLE) 
1. WE is high for read cycle. 
2. All read cycle timing is referenced from the last valid address to the first transition address. 
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VoH or VOL 
Levels 


tBA 


4. At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device 
5. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
8. Device is continuously selected with CS=Vit. 

7. Address valid prior to coincident with CS transition low. 

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 


tAW tWR(65) 


OE — Vo 
UB, LB oo _ foo 


WE La 4H 
Data In ne tOHZ6) 


High-Z(8) 


paaout ER ER 


PSnms unig = 


ELECTRONICS 


4 


Preliminary 
KM616V1002B/BL, KM616V1002BI/BLI CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


twe 


_ 


Data In 


tOHZ(6, 7) 


(9) 
TR _tHiah-2 ART 
Data Out Ai N MOXA MMMM IY NCO 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=cControlled) 


twec 
nae 
. —ae 


HighZ TR High-2(8 
Date Cue ROXIE | 


ELECTRONICS 


Preliminary 
KM616V1002B/BL, KM616V1002Bi1/BLI CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(4) (UB, LB Controlled) 


twc 


tDW tDH 
< 


Data In High-Z Data Valid 


tBLZ 


tWHZ(6) 


ATATTKKTTIN 
RANA RY 


Data Out High-Z High-Z(8 


NOTES(WRITE CYCLE) 

1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low CS,WE,LB and UB. A write begins at the latest transition CS going low and WE going 
low; Awrite ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 
of write. 
tCW is measured from the later of CS going low to end of write. 
tAS is measured from the address valid to the beginning of write. 
tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS, or WE going high. 

If OE. CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of the 
output must not be applied because bus contention can occur. 

For common |/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

Dout is the read data of the new address. 

When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. ; 


SEON AAW 


—_ 


* NOTE : X means Don't Care. 


ELECTRONICS 


| Preliminary 
KM616V1002B/BL, KM616V1002Bi/BLI CMOS SRAM 


DATA RETENTION CHARACTERISTICS‘ (Ta = 0 to 70) 


Test Condition | Min. | 
Vcc for Data Retention CS = Vcc - 0.2V 


|_ Symbol _| 
ees 
Data Retention Current Vcc = 3.0V, CS = Veco - 0.2V mA 

Vin = Vec - 0.2V or VIN S 0.2V | ee 
Vee = 2.0V, CS = Vec - 0.2V 
Vin = Veco -0.2V or VIN S 0.2V Lee | ones | 

| tsDR a ae 

| tRDR ae as ee, 


Data Retention Set-Up Time See Data Retention 
Wave form(below) 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
*L-Ver only. 


DATA RETENTION WAVE FORMCS controlled) 


tSOR Data Retention Mode tRDR 


Vcc 


30V  -------------|---------+------------- bee ate st hs aire le Sigerenes hess Gncine San 


20V0 see tbe oe eS 


VOR OP ee poms ee Ne 


CS = Vcc - 0.2V 


cs 
GND! Shave Tin sirname geen ee IITA Eger tra IS Pen Ee Pal y rng ene mia ee te, Fg, or 


540 


a” 


ELECTRONICS 


KM616V1002A/AL, KM616V1002AI/ALI CMOS SRAM 
64K x 16 Bit High-Speed CMOS Static RAM(3.3V Operating) 


FEATURES GENERAL DESCRIPTION 

« Fast Access Time 12, 15, 17, 20ns(Max.) The KM616V1002AVAL is a 1,048,576-bit high-speed Static 

. Low Power Dissipation Random Access Memory organized as 65,536 words by 16 bits. 
Standby (TTL) : 20mA(Max.) The KM616V1002A/AL uses 16 common input and output lines 


and has an output enable pin which operates faster than 


(CMOS): SmA(Max.) address access time at read cycle. Also it allows that lower and 


0.5mA(Max.) ; L-ver. only upper byte access by data byte control (UB, [B). The device is 

Operating KM616V1002A/AL - 12 : 170mA(Max.) fabricated using SAMSUNG's advanced CMOS process and 
KM616V1002A/AL - 15 : 165mA(Max.) designed for high-speed circuit technology. It is particularly well 
KM616V1002A/AL - 17 : 165mA(Max.) suited for use in high-density high-speed system applications. 


The KM616V1002A/AL is packaged in a 400mil 44-pin plastic 


KM616V1002A/AL - 20 : 160mA(Max.) S0J or TSOP2 forward 


« Single 3.3V £0.3V Power Supply 
« TTL Compatible Inputs and Outputs 
» Fully Static Operation 


- No Clock or Refresh required PIN CONFIGURATION (Top view) 
« Three State Outputs 


« 2V Minimum Data Retention ; L-Ver. only 
« Center Power/Ground Pin Configuration 
« Data Byte Control : TB :.1/01~ I/Os, UB : I/O9~ 1/016 
+ Standard Pin Configuration 
KM616V1002A/ALJ : 44-SOJ-400 
KM616V1002A/ALT: 44-TSOP2-400F 


ORDERING INFORMATION 


KM616V1002A/AL -12/15/17/20 Commercial Temp. 
KM616V1002AI/ALI -12/15/17/20 | Industrial Temp. 


FUNCTIONAL BLOCK DIAGRAM 


Clk Gen. Pre-Charge Circuit 


x3) 
A4 3 Memory Array 
AS ” 512 Rows 
Ae é 128x16 Columns 


yoo -vow eer oat HT TT 
AA A AG 


PSamsungg i 


ELECTRONICS 


net : 


KM616V1002A/AL, KM616V1002AI/ALI : CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


Voltage on Vcc Supply Relative to Vss 
ote ee aC cai ea 
Storage Tenerahie : 
Operating Temper 

a Cr 


* Stresses greater than those listed under “Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


Voltage on Any Pin Relative to Vss VIN, VOUT -0.5 to 4.6 
1 


RECOMMENDED DC OPERATING CONDITIONS(1a = 0 to 70°C) 


Supply Voltage 
Ground 

Input Low Voltage 
Input Low Voltage 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* VIL(Min) = -2.0V a.c(Pulse Width <10ns) for | < 20mA 
** Vin(Max) = Voc + 2.0V a.c (Pulse Width< 10ns) for | < 20mA 


t 


DC AND OPERATING CHARACTERISTICS(Ta = 0 to 70, Vec= 3.3V + 0.3V, unless otherwise specified) 


y Test tic a in : 
| 
Vout = Vss to Vcc 
Operating Current lec Min. Cycle, 100% Duty | 12ns | - | 170 |= mA 
CS=VIL, VIN = VIH or VIL, | i5ns | - | 165 
es [ams [= [165 | 
[ons [= | 100 
Standby Curent [ise [Win yee Sve SSC~sC SSC) 
f=0MHz, CS = Vcc-0.2V, | Normal | - | 5 | aA 
VIN 2 Vec-0.2V or VIN $= 0.2V L-Ver. Po Oe | 
OuipittowVoRage Level | va [lmemA—=S=~—“~*~*S*~S*~*~*~—~—“‘—~SCSSSC‘' YC ' 
FOutputHigh Voltage Level | Vow [im4mA—=Ss=s=~=“~*~“~*~*“‘~*S*sSCASCSdSC SCC Cd 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
CAPACITANCE?*( Ta =25°C, f=1.0MHz) 


Input/Output Capacitance Cio 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


KM616V1002A/AL, KM616V1002AI/ALI | CMOS SRAM 


AC CHARACTERISTICS(Ta= 0 to 70°C, Vcc = 3.3V+0.3V, unless otherwise noted.) 
TEST CONDITIONS 


input Pulse Levels OV to 3V 


input Rise and Fall Tes 
input and Output timing: Reference Level 


NOTE: Above test conditions are also applied at industrial temperature range. 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 
+ 
DOUT ay. 
3192 
Zo = 502 DOUT 
Ri = 502 
353.2 5pF* 
\: 
Vi = 1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


2 

r 
2 
tBHZ 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


ELECTRONICS 


KM616V1002A/AL, KM616V1002AI/ALI CMOS SRAM 


WRITE CYCLE 


i i —a-* . 
Write Pulse Width(OE Low) 


End Write to Output Low-Z 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=UB=(B=Vit, WE=Vin) 


tRC 
tAA 


es i) ac 


PSAMsuNGg | “ 


ELECTRONICS 


KM616V1002A/AL, KM616V1002AI/ALI CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=vin) 


tRC 
tHZ(3,4,5) 


wee TE ___ eave ___ OEE 


NOTES(READ CYCLE) 

4. WE is high for read cycle. 

2. All read cycle timing is referenced from the last valid address to the first transition address. 

3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VOH or VOL 


evels. 
4, At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to 
5. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=ViL. 
7. Address valid prior to coincident with CS transition low. 
8. For common {/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 


tWR(5) 


Data In as tOHZ(6) 


High-Z(8) 


vYV Y Y) VVVVVV HLH IRE REN 


FASAAVAVAVA'AVAY AVANAVAY AV AY AVAVAVAYAY AY AVAVAVAAVAYATA'A'ATAYAVA’A’AYAYAYA'AYAYA’AVAVA'ATAYAYAYAVA'AY AYATAYAA 


PEnsunig _% 


ELECTRONICS 


KM616V1002A/AL, KM616V1002AI/ALI © | CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


ADD eee 
— tWR6) 
S Oo —“( 


Be ae _ 


— Y 
; an —_ 
Data In High-Z ( —Datavalid =) ata Valid 
FOI SANNA CORSA N RAR High-2 " aT 


Data Out SiH HYMN GUNMA MM GEG 


ALVAAADVVI | VAAAAAA 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=cControlled) 


tWR(5) 


Soman 
- — 


Data In High-2 Data Valid 
: ees 


Hi , h-Z QAXXXXKAAAXXD Hi ; h-Z 8 
Data Out ANNAN 


S 
i: 
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ELECTRONICS 


KM616V1002A/AL, KM616V1002AI/ALI CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(4) (UB, LB Controlled) 


twc 


hoa 
s Haz ee 


tAS(4 


High-Z 


High-Z(8 


Data Out 


NOTES(WRITE CYCLE) 
1. All write cycle timing is referenced from the last valid address to the first transition address. 


2. Awrite occurs during the overlap of a low CS,WE,LB and UB. A write begins at the latest transition CS going low and WE going 
low; Awrite ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 


of write. 


3. tCWis measured from the later of CS going low to end of write. 

4. tAS is measured from the address valid to the beginning of write. 

5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS, or WE going high. 

6. If OE. CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of the 
output must not be applied because bus contention can occur. 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

10. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 

applied. 


FUNCTIONAL DESCRIETION 


‘UB 


* NOTE : X means Don't Care. 
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ELECTRONICS 


KM616V1002A/AL, KM616V1002AI/ALI | CMOS SRAM 


DATA RETENTION CHARACTERISTICS*(Ta = 0° to 70°C) 


| Parameter | Symbol | Test Condition [_Min. | typ. | Max. | unit _| 
Vee for Data Retention CS = Veo - 0.2V | 20 | - | 36 | v | 
Vec = 2.0V, CS = Vee - 0.2V 
Data Retention Set-Up Time tSDR See Data Retention je eee ee ee ee 
tROR__ | Wave form(below) lee ee es eee ee 
NOTE: Above parameters are also guaranteed at industrial temperature range. 


*L-Ver only. 


DATA RETENTION WAVE FORM(CS Controlled) 


tSDR Data Retention Mode <_{RDR 


Vcc 


C0 ~eee52cecn 24 eee eee eee ee Wh Beha 2 ok SS See are Se ee oe 


ZEON iret url Ee, Slee ete Pee fap 


VDOR® SRP RESIS Sip ere ee ON a er er fa eet ee Fhe Wa te eg Ce oe A wee 


cS 
GND ye ee ET Re Nae ganna Ne pte Uk Lovie ot gp te ang tate Hy Tge i) Py ag ch 


ELECTRONICS 


Preliminary 


KM64V4002B/BL, KM64V4002B/BLI CMOS SRAM 

1M x 4 Bit (with OE)High-Speed CMOS Static RAM(3.3V Operating) 

FEATURES GENERAL DESCRIPTION 

« Fast Access Time 10,12,15ns (Max.) The KM64V4002B/BL is a 4,194,304-bit high-speed Static Ran- 

« Low Power Dissipation dom Access Memory organized as 1,048,576 words by 4 bits. 
Standby (TTL) —: 40mA(Max.) The KM64V4002B/BL uses 4 common input and output lines 


and has an output enable pin which operates faster than 
address access time ar read cycle. The device is fabricated 
using SAMSUNG's advanced CMOS process and designed for 


( CMOS) : 10mA(Max.) 
4mA(Max.)- L-Ver. 


Operating KM64V4002B/BL - 10 : 160mA(Max.) high-speed circuit technology. It is particularly well suited for use 
KM64V4002B/BL - 12 : 150mA(Max.) in high-density high-speed system applications. The 
KM64V4002B/BL - 15 : 140mA(Max.) KM64V4002B/BL is packaged in a 400 mil 32-pin plastic SOJ or 

+ Single 3.3V+0.3V Power Supply TSOP(II) forward. 


« TTL Compatible Inputs and Outputs 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
« Low Data Retention Voltage : 2V(Min.) - L-Ver. Only 
« Center Power/Ground Pin Configuration 


« Standard Pin Configuration : 
KM64V4002B/BLJ : 32-SOJ-400 PIN sig slit Top View) 


KM64V4002B/BLT : 32-TSOP2-400F 


ORDERING INFORMATION 


KM64V4002B/BL -10/12/15 Commercial Temp. 
KM64V4002B/BLI -10/12/15 industrial Temp. 


FUNCTIONAL BLOCK DIAGRAM 
Memory Array 


Clk Gen. Pre-Charge Circuit | 

ae ee cia 

Ao 

Al 

A2 

A3 

A4 512 Rows 

AS 2048x4 Columns 

A6 

A7 

A8 

aaa a eee 
W/O Circuit & 


Column Select 


_ 


Row Select 


101 ~ 1/04 


EN Eoeabneat dich 


_ PinFunction 
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ELECTRONICS 


| Preliminary 
KM64V4002B/BL, KM64V4002B/BLI if CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


[Votage on Voc Supply RelatvetoVes | ——svee—=—=~C*~“‘“dtS*~“<~‘t SP 
Ee 


Storage Temperature -65 to 150 ‘ 
Operating Tenpertr 01070 3 
ana ae, SE OT 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(Ta = 0 to 70°C) 


Supp Votes at ae ee 


Input Low Voltage 
Input Low Voltage 
NOTE: Above parameters are also guaranteed at industrial temperature range. 
* ViL(Min) = -2.0V a.c(Pulse Width S8ns) for | < 20mA 
** ViH(Max) = Voc + 2.0V a.c (Pulse Width <8ns) for! < 20mA 


DC AND OPERATING CHARACTERISTICS( ta = 0 to 70°C, Vec= 


3.3V += 0.3V, unless otherwise specified) 


Operating Current Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or ViL, louT=OmA 


Standby Current Min. Cycle, CS=ViH 


f=0MHz, CS = Vcc-0.2V, 
VIN = Vcec-0.2V or VIN S$ 0.2V 


loL=8mA 
loH=-4mA 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


CAPACITANCE? Ta =25°C, f=1.0MHz) 


Input Capacitance 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


Preliminary 
KM64V4002B/BL, KM64V4002B/BLI CMOS SRAM 


AC CHARACTERISTICS (Ta = 0 to 70°C, Vcc =3.3V£0.3V, unless otherwise noted.) 
TEST CONDITIONS 


NOTE: Above test conditions are also applied at industrial temperature range. 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 
DOUT ena 
3192 
Zo = 502 DOUT 
Ri = 502 
353.2 5pF* 


= 1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


FReadGydeTime ‘|__| 
Address Aovess Time =i 
i 

Output Enable to Vaid Ouipat | 10 
[Output Hold from Aderess Change | 10H 
Chip Selection to Power Up Tine | ‘PU 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


ELECTRONICS | . 


Preliminary 
KM64V4002B/BL, KM64V4002B/BLI CMOS SRAM 


WRITE CYCLE 


Som be ON bene LD el 
White to Output nign-Z 


[End Write to OutputtowZ | wow [3 | [3 | -3 | rs 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vi, WE=Vin) 


tRC 
tAA 
tOH 
j . (XXX XXX V XXX XX V KXKKXXXK KKK XXX) ; 
a: Previous Data Valid’ XOXOXO stata 


ELECTRONICS 


Preliminary 
KM64V4002B/BL, KM64V4002B/BLI CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=vin) 


tRC 


S940 040404 ARTUR 
Data Out YAY Data Valid St 
cc 


tPU tPD 


Current 


NOTES(READ CYCLE) 

1. WE. is high for read cycle. 

2. All read cycle timing is reference 

3. tHZ and tOHZ are defined as the time at which the outputs achieve the op 
Levels 


d from the last valid address to the first transition address. 
the open circui 


ircuit condition and‘are not referenced to VOH or VoL 


vels. 

4. At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device. 
. Transition is measured +200nV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 

6. Device is continuously selected with CS=VIL. 

7. Address valid prior to coincident with CS transition low. 

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 


tAW ag {WR(6) 


AS (4) 


DNAMYY 


ELECTRONICS 


| Preliminary 
KM64V4002B/BL, KM64V4002B/BLI : CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (GE=Low Fixed) 
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TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 
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ELECTRONICS 


| Preliminary 
KM64V4002B/BL, KM64V4002B/BLI CMOS SRAM 


NOTES(WRITE CYCLE) 

1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low CS and WE. Awrite begins at the latest transition CS going low and WE going low; A 
writé ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3. tCWis measured from the later of CS going low to end of write. 

4. tAS is measured from the address valid to the beginning of write. 

5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 

6. If OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 

7. For common |/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9. Doutis the read data of the new address. 

0. When GS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 


FUNCTIONAL DESCRIPTION 


[Mode 10 Pin ie Ses eina 
Not Select High-Z IsB, ISB1 


es Se Read Ne ot es | 


* NOTE : X means Don't Care. 


x* 

H Output Disable 
L 

xX 


DATA RETENTION CHARACTERISTICS*(Ta = 0 to 70°C) 


Vcc for Data Retention CS = Vec - 0.2V 


Vec = 3.0V, CS = Vec - 0.2V 
VIN 2 Vec - 0.2V or VIN S 0.2V 


Data Retention Current 


Data Retention Set-Up Time 


Recovery Time 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* L-Ver only. : 


DATA RETENTION WAVE FORMCS controlled) 


tSDR Data Retention Mode tRDR 


Vec 


3.0V 


2.0V 


ELECTRONICS 


KM64BV4002 


BiCMOS SRAM 


1M x 4 Bit (with OE)High-Speed CMOS Static RAM(3.3V Operating) 


FEATURES 
« Fast Access Time 12,13,15ns (Max.) 
« Low Power Dissipation 
Standby (TTL) —: 6OmA(Max.) 
( CMOS) : 30mA(Max.) 

Operating KM64BV4002 - 12 : 160mA(Max.) 
KM64BV4002 - 13 : 155mA(Max.) 
KM64BV4002 - 15 : 150mA(Max.) 

+ Single 3.3V+10%/-5% Power Supply 
'« TTL Compatible Inputs and Outputs 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
« Center Power/Ground Pin Configuration 
« Standard Pin Configuration 
KM64BV4002 : 32-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Pre-Charge Circuit 


A2 

o 
A3 2 Memory Array 
A4 ” 512 Rows 
AS z 2048x4 Columns 
AG a 


1/O Circuit & 
Column Select 


UU A 
RARBAASARIN 
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GENERAL DESCRIPTION 


The KM64BV4002 is a 4,194,304-bit high-speed Static Random 
Access Memory organized as 1,048,576 words by 4 bits. The 
KM64BV4002 uses 4 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using SAMSUNG's 
advanced BiCMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM64BV4002 is packaged 
in a 400 mil 32-pin plastic SOU. 


PIN CONFIGURATION(Top View) 


uts 
OE | Outputenable 
s 


: ELECTRONICS 


558 


KM64BV4002 BiCMOS SRAM 


Operating Temperature 


* Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


Input Low Voltage 


* VIL(Min) = -2.0V a.c(Pulse Width< 10ns) for | < 20mA 
** Vin(Max) = Vec + 2.0V a.c (Pulse Width<10ns) for | < 20mA 


e specifie 


DC ANDO 
ete eee | Min 


PERATING CHARACTERISTICS (1a = 0 to 70°C, Vec= 3.3V+10%/-5%, unless othe d) 


Output Leakage Current ILo CS=Vin or OE=Vin or WE=VIL 
VouT = Vss to Vcc 


Operating Current Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or Vit, louT=OmA 


Standby Current Min. Cycle, CS=ViH 
f=O0MHz, CS = Vcc-0.2V, 
VIN 2 Vec-0.2V or VIN = 0.2V 
loL=8mA 


loH=-4mA 


* NOTE : Capacitance is sampled and not 100% tested. 


a” ™ 
ELECTRONICS : 


KM64BV4002 BiCMOS SRAM 


AC CHARACTERISTICS(Ta = 0 to 70°C, Vcc =3.3V +10%/-5%, unless otherwise noted.) 
TEST CONDITIONS 


input Pulse Level 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 
+3.3V 
DOUT 
3192 
Zo = 502 DOUT 
Ri = 502 
] 353.2 5pF* 
Vi = 1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


2 
[Adress Access Time | _1AA_| 
Output Enable to Valid Output | _10E | 


tA 
(oH2 
(OH 


am ~~ = 


ELECTRONICS 


KM64BV4002 | BiCMOS SRAM 


WRITE CYCLE 


Write Cycle Time 


Write Pulse Width(OE High) 


ee ae ee 
wer [wo | - |" | - | 2 | - |r] 
Wie RecoveyTme __—+(| we | o|- | 0 | - [0 | - [rs | 
Wie to OutputHiohZ =i waz | _o | as | 0 | 7 [0 | 78 [me | 
DetatoWite Time Overap | wow | 7 | - | 7 | - | 8 | - |r» | 
[Data Hold rom WiteTime | OH |o | - | 0 [| - | 0 [~~ [rs_ 
[End Witte OutputlowZ | wow [3 | - | 3 |---| 3 [as 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=GE=Vit, WE=ViIH) 


tRC 


tAA. 


tOH 
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aeree Previous Data Valid _AuXXHOXYO EDEN) ceven 


ELECTRONICS 


KM64BV4002 ' BiCMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=vin) 


ERT ae “ara 


Data Out ANI) OXXXXXXYKXAY 

NOTES(READ CYCLE) 

1. WE is high for read cycle. 

2. eae ng is referenced from the last v ae eh s to te first tra ai addre: 

3. tHZ and tOHZ are defined as the time at which the achieve the open uit c ondito and are not referenced to VoH or VoL 
Is. 

4. Ata en lsh rature and voltage condition, tHZ(max.) is an tLZ (min.) bo oth for bel n dev e to devi 

5. Tra he sme red 506 A tom steady sate ae ee rameter sided sn hen ace 

6. Device is cont use ane cted with aed 

7. Ades Valid pre a LA a son hast 

8. For SHG nlWlOa pars eich nim elim of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Ciock) 


tAW 


cs zz mE 7 


High-Z(8) 
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Data Out HX uuny iuinny Hen auXXXRXERNYY 


ELECTRONICS 


KM64BV4002 BiCMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


twe >| 
ADD 
tAW > <—— tWR6) 
tCW(3) 
tAS(4) tWP1(2) , tOH 

¥ tDW {DH 

Data In rah 
: tOHZ66, 7) tOW (10) (9) 

pata out UIA TIRE Rg "Sez a at 


tAW {WR(5) 
1CW3 
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tDH 
tlZ tWHZ(6) 
A KXAXA AAA) High-Z.8) 


FAV ANAVAVAVAVAVAVAVAVAVAVAVAVAYA' 


a = 
, ELECTRONICS 


KM64BV4002 BiCMOS SRAM 


NOTES(WRITE CYCLE) 
1. All write cycle timing is referenced from the last valid address to the first transition address. 
2. Awrite occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 


3. tCWis measured from the later of CS going low to end of write. 
4. tAS is measured from the address valid to the beginning of write. 
5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 
6. lf OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 
7. For. common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 
10. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 


er ee | 


FUNCTIONAL DESCRIPTION 


: oo 40 Bi A 
Not Select 


Output Disable 
icc 


* NOTE : X means Don't Care. 


ELECTRONICS 


KM64V4002A 


CMOS SRAM 


1M x 4 Bit (with OE)High-Speed CMOS Static RAM 


FEATURES 
« Fast Access Time 15,17,20ns (Max.) 
« Low Power Dissipation 
Standby (TTL) — : 5OmA(Max.) 
( CMOS) : 10mA(Max.) 

Operating KM64V4002A - 15 : 140mA(Max.) 
KM64V4002A - 17 : 135mA(Max.) 
KM64V4002A - 20 : 130mA(Max.) 

« Single 3.3V£0.3V Power Supply 

« TTL Compatible Inputs and Outputs 

e Fully Static Operation 

- No Clock or Refresh required 

« Three State Outputs 

+ Center Power/Ground Pin Configuration 

« Standard Pin Configuration 
KM64V4002AJ : 32-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Clk Gen. Pre-Charge Circuit 
et) 


Memory Array 
512 Rows 
2048x4 Columns 


Row Select 


/O Circuit & 
Column Select 


ml al a 


GENERAL DESCRIPTION 


The KM64V4002A is a 4,194,304-bit high-speed Static Random 
Access Memory organized as 1,048,576 words by 4 bits. The 
KM64V4002A uses 4 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using SAMSUNG's 
advanced CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM64V4002A is packaged 
in a 400 mil 32-pin plastic SOJ. 


PIN CONFIGURATION(Top View) 


PIN FUNCTION 


_PinName | 
Ao - Aig Address Inputs 

[OE | Outputenable 
N.C 


[Nc [ NoConnection 


a ELECTRONICS 


565 


KM64V4002A | CMOS SRAM 
ABSOLUTE MAXIMUM RATINGS* 


Voitage on Any Pin Rela ive to Vss 
Voltage on Vcc Supply Relative to Vss 


Power Dissipation 
Storage Temperature 
Operating Temperature 


* Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
tating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (1a = 0 to 70°C) 


* ViL(Min) = -2.0V a.c(Pulse Width<10ns) for | < 20mA 
** Vin(Max) = Voc + 2.0V a.c (Pulse Width < 10ns) for! < 20mA 


DC AND OPERATING CHARACTERISTICS(ta = 0 to 70c 


Input Leakage Current 


Output Leakage Current [| 
Operating Current Icc Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or Vit, louT=OmMA 


, Vec= 3.3V + 0.3V, unless otherwise specified) 


Te itions renee E 


Iu 
ILo CS=Vin or OE=Vin or WE=VIL 


Vout = Vss to Vcc 


Standby Current Min. Cycle, CS=ViH 
f=0MHz, CS = Vec-0.2V, 


VIN 2 Vcc-0.2V or VIN S 0.2V 


Output Low Voltage Level VOL loL=8mA 
Output High Voltage Level VOH lOH=-4mA 


CAPACITANCE*( Ta =25°C, f=1.0MHz) 


inpu/Output Capacitance 


input Capacitance 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


KM64V4002A CMOS SRAM 


AC CHARACTERISTICS (Ta = 0 to 70°, Vcc =3.3V +0.3V, unless otherwise noted.) 
TEST CONDITIONS 


Input Pulse Levels OV to 3V 


Input Rise and Fall Times 3ns 
Input and Output timing Reference Levels 1.5V 
Output Loads See below 


Output Loads(A) Output Loads(B) 

for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 
DOUT anes 
= 3192 

Zo = 5082 DOUT 
Ri = 50.2 
353 2 == 5pF* 
VL = 1.5V S777 


* Including Scope and Jig Capacitance 


READ CYCLE 


Read Cycle Time 


Address Access Time 
Chip Select to Output tco 
Output Enable to Valid Output 


0 


Chip Selection to Power DownTime 


ELECTRONICS 


KM64V4002A | CMOS SRAM 


Walle CYCLE 


eas Ps Wan@Ete) [we | is 
a a Fa A a Ge 
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[EndWrite toOutputLowz | tow | 3 | TE 8s 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vit, WE=ViH) 


. tRe 
tAA 
tOH 
Data Out Previous Data Valid GN AHA Data Valid 


an 7 


ELECTRONICS 


KM64V4002A CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vvin) 


tHz(3,4,5) 


NOTES(READ CYCLE) 

1. WE is high for read cycle. 

2. Ail read cycle timing is referenced from the last valid address to the first transition address. 

3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VOH or VOL 
evels. 

4, At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device 

5. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 

8. Device is continuously selected with CS=VIL. 

7. Address valid prior to coincident with CS transition low. 

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (GE=Clock) 
tRC 


tAW een tWR(5) 


AS (4) WP(2) 
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ELECTRONICS 


KM64V4002A CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


ADD 


tOH 


tDW tDH 
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TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 


eg ee ee 
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ELECTRONICS 


KM64V4002A CMOS SRAM 


NOTES(WRITE CYCLE) 

1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of alow CS and WE. A write begins at the latest transition CS going low and WE going low; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3. tCW is measured from the later of CS going low to end of write. 

4. tAS is measured from the address valid to the beginning of write. 

5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 

6. If OE, CS and WE are in the Read Mode during this period, the 1/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9. Dout is the read data of the new address. 

0. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 


FUNCTIONAL DESCRIPTION 


Olin 
Not Select High-Z 
Output Disable 


eee 


* NOTE : X means Don't Care. 


ELECTRONICS 


Preliminary 
KM68V4002B/BL, KM68V4002B/BLI CMOS SRAM 


ee neta | 
512K x 8 Bit High-Speed CMOS Static RAM(3.3V Operating) 


FEATURES GENERAL DESCRIPTION 
« Fast Access Time 10,12,15ns (Max.) The KM68V4002B/BL is a 4,194,304-bit high-speed Static Ran- 
« Low Power Dissipation dom Access Memory organized as 524,288 words by 8 bits. The 
Standby (TTL) : 40mA(Max.) KM68V4002B/BL uses 8 common input and output lines and has 
( CMOS) : 10mA(Max.) an output enable pin which operates faster than address access 
4mA(Max.)- L-Ver. time ar read cycle. The device is fabricated using Samsung's 


: advanced CMOS process and designed for high-speed circuit 
Operating KM68V4002B/BL - 10 : 170mA(Max.) technology. It is particularly well suited for use in high-density 
KM68V4002B/BL - 12 : 160mA(Max.) high-speed system applications. The KM68V4002B/BL is pack- 
KM68V4002B/BL - 15 : 150mA(Max.) aged in a 400 mil 36-pin plastic SOJ or TSOP(II) forward. 
« Single 3.3V £0.3V Power Supply 
« TTL Compatible Inputs and Outputs 
+ Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
e Low Data Retention Voltage : 2V(Min.) - L-Ver. Only 
+ Center Power/Ground Pin Configuration PIN CONFIGURATION(Top View) 
¢ Standard Pin Configuration 
KM68V4002B/BLJ : 36-SOJ-400 
KM68V4002B/BLT : 36-TSOP2-400F 


ORDERING INFORMATION 


KM68V4002B/BL -10/12/15 Commercial Temp. 
KM68V4002B/BLI -10/12/15 Industrial Temp. 


FUNCTIONAL BLOCK DIAGRAM 


Pre-Charge Circuit 
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As F3 1024x8 Columns 
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ELECTRONICS 


| Preliminary 
KM68V4002B/BL, KM68V4002B/BLI CMOS SRAM 


[PowerDissipaion————SSSCSCSC~‘“SC“‘CS$;~“COOOOCOC*SSOCC‘éOSC~*d 
Operating Temperature 
[en gerne ae oe 


* Stresses greater than those listed under “Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS (ta 


Pp. ete: ee eMInee 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* ViL(Min) = -2.0V a.c(Pulse Width <8ns) for | < 20mA 
** Vin(Max) = Voc + 2.0V a.c (Pulse Width < 8ns) for | < 20mA 


DC AND OPERATING CHARACTERISTICS (ta = 0 to 70°C, Vec= 3.3V + 0.3V, unless otherwise specified) 


Input Leakage Current ul _| ViN= Vss to Vec 


Output Leakage Current ILO CS=Vin or OE=Vin or WEEVIL 2 2 HA 
Vout = Vss to Vcc 
Operating Current Min. Cycle, 100% Duty 


CS=ViL, VIN = ViH or Vit, louT=OmA 


Standby Current 


=o 
ed 
= ei 
| Min. Cycle, CS=Vin 
eee 
ete 2 
ae 


f=0MHz, CS = Vcc-0.2V, 
VIN = Vec-0.2V or VIN <= 0.2V 
Oiiput Low Votage Level 
Output High Voltage Level 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


CAPACITANCE?*( Ta =25 °C, f=1.0MHz) 


Input/Output Capacitance Vilo 


Input Capacitance 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


Preliminary 
KM68V4002B/BL, KM68V4002B/BLI CMOS SRAM 


AC CHARACTERISTICS (Ta = 0 to 70, Vcc =3.3V£0.3V, unless otherwise noted.) 
TEST CONDITIONS 


FinputRise endFalTimes——SS*dSSSCSCSC~—SCiG 


NOTE: Above test conditions are also applied at industrial temperature range. 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 
+3.3V 
DOUT 
319.2 
Zo = 502 DOUT 
Ri = 502 
} 353.2 5pF* 
Vi = 1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


[Output Enable to Vaid Output | _10E | 
[Output Hold fom Address Change _| ‘OH _| 
[Chip Selection to Power Downtime | {PO | 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


ELECTRONICS 


Preliminary 
KM68V4002B/BL, KM68V4002B/BLI CMOS SRAM 


WRITE CYCLE 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vit, WE=Vin) 
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tAA 


tOH 
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ELECTRONICS 


| | Preliminary 
KM68V4002B/BL, KM68V4002B/BLI CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=vi) 


tRC 
tco 
,_t01Z_ 
tLZ(4, 5) 


tHZ(3,4,5) 
pee ea 


GL 
—— RD 


Current 
NOTES(READ CYCLE) 
1. WE is high f d cy 


cle. 
2. All read cycle timing is referenced from the last valid address to the first transition address. 
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VoH or VOL 
Levels. 
4. At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device. 
5. Transition is measured +200nV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
8. Device is continuously selected with CS=ViL. 
7. Addres id prior to coincident with CS transition low. 
: icati inimization or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 
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ELECTRONICS 


Preliminary 
KM68V4002B/BL, KM68V4002B/BLI CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (GE=Low Fixed) 
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TREAT RA High Ze) ATER 
Data Out WANN MNNE UN MAM MEE ROHN 


| TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 


tWR(5) 


= i See 


tDH 


Data In Hlah-2 Data Valid High-2 


tLZ tWH266) 
High-Z AXA AAA AAA 
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ELECTRONICS 


Preliminary 
KM68V4002B/BL, KM68V4002B/BLI CMOS SRAM 


NOTES(WRITE CYCLE) 
1. All write cycle timing is referenced from the last valid address to the first transition address. 
2. Awrite occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
. tCWis measured from the later of CS going low to end of write. 
. tAS is measured from the address valid to the beginning of write. 
tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 
if OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 
. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 
. Dout is the read data of the new address. 
When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 


DAR wW 


OO ON 


—_ 


FUNCTIONAL DESCRIPTION 


| Mode | vo Pin | Supply Current __| 
pe aE Me a Ni a Ol 


* NOTE : X means Don't Care. 


DATA RETENTION CHARACTERISTICS*(Ta = 0 to 70°) 


CS 2 Vec - 0.2V 


Vec = 3.0V, CS = Vcc - 0.2V 
Vin 2 Vec -0.2V or VIN S 0.2V 
Voc = 2.0V, CS = Vec- 0.2V 
VIN 2 Vcc - 0.2V or VIN S 0.2V 


Parameter 


Vcc for Data Retention 


a 


Data Retention Current 


mA 


Data Retention Set-Up Time tSDR See Data Retention 
| RecoveryTime  ——=s————SSs|StRDR_| Wave form(below) 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* L-Ver only. 


| Max. | Unit _| 
ee 
| = | ns | 
| = | ms 


DATA RETENTION WAVE FORM(CCS controlled) 


tSDR Data Retention Mode tRDR 


S 2 Vec - 0.2V 


ELECTRONICS 


KM68BV4002 


BiCMOS SRAM 


512K x 8 Bit High-Speed CMOS Static RAM(3.3V Operating) 


FEATURES 
« Fast Access Time 12,13,15ns (Max.) 
« Low Power Dissipation 
Standby (TTL) —: 6O0mA(Max.) 
( CMOS) : 30mA(Max.) 

Operating KM68BV4002 - 12 : 170mA(Max.) 
KM68BV4002 - 13 : 165mA(Max.) 
KM68BV4002 - 15 : 160mA(Max.) 

« Single 3.3V + 10%/-5% Power Supply 


GENERAL DESCRIPTION 


The KM68BV4002 is a 4,194,304-bit high-speed Static Random 
Access Memory organized as 524,288 words by 8 bits. The 
KM68BV4002 uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using Samsung's 
advanced BiCMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM68BV4002 is packaged 
in a 400 mil 36-pin plastic SOJ. 


« TTL Compatible Inputs and Outputs 
« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
» Center Power/Ground Pin Configuration 
« Standard Pin Configuration 
KM68BV4002J : 36-SOJ-400 


PIN CONFIGURATION(Top View) 


FUNCTIONAL BLOCK DIAGRAM 


Pre-Charge Circuit 
ee el 


ie ra 

A3 $ Memory Array 

A4 2) 512 Rows 

‘Ag z 1024x8 Columns 
4 


VO Circuit 
Column Select 


inpeOn 


Address Inputs 


Write Enable 
Chip Select 


mM a ol 


OE 
01 ~ 1/08 
[Nc | NoConnection 


ELECTRONICS | 


KM68BV4002 BiCMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


Vtage on VecSupply RelavetoVes | ——vec’”=~=—=~*~“‘dtSS~‘ toss CSC 
[PowerDissipion ————SSSSSCdTSSCPSSCC*dCSCsCiCd 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(ta = 0 to 70°C) 


Supply Voltage i oo ees 
en 


Input Low Voltage : Vcc + 0.3** 
Input Low Voltage = aa 


* VIL(Min) = -2.0V a.c(Pulse Width<10ns) for | < 20mA 
** ViH(Max) = Voc + 2.0V a.c (Pulse Width S$ 10ns) for | < 20mA 


DC AND OPERATING CHARACTERISTICS (ta = 0 to 70, Vec= 3.3V+10%/-5%, unless otherwise specified) 


Input Leakage Current VIN = Vss to Voc 


Output Leakage Current ILo CS=Vin or OE=Vin or WE=ViL -10 10 HA 
VouT = Vss to Vcc 

Operating Current Min. Cycle, 100% Duty | 12ns |  - - | 170 | mA 
CS=VIL, VIN = VIH or ViL, louT=OmA | 13ns | - | 165 


ans [ | 460 _| 
Standby Current [se [Win yee CS ——SCS—~—~—CS Sd 
VIN = Vcc-0.2V or VIN S 0.2V ; 


CAPACITANCE*( Ta =25°C, f=1.0MHz) 


Input/Output Capacitance 


Input Capacitance 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


KM68BV4002 BiCMOS SRAM 


AC CHARACTERISTICS (Ta = 0 to 70, Vcc =3.3V +10%/-5%, unless otherwise noted.) 
TEST CONDITIONS 


input Rise andFaTines——SSSCS~*dSCSCSCSC“~“*~*“~*S*~*S*‘s SS 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, t\WHZ, tOW, tOLZ & tOHZ 
DOUT cu 
3192 
Zo = 502 DOUT 
Rt = 50.92 
353.2 5pF* 
Vit = 1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


Read Cycle Time 

Address Access Time 

Chip Select to Output tC 
t 


Output Enable to Valid Output 

Chip Enable to Low-Z Output t 

Output Enable to Low-Z Output 
t 


Z 


Chip Disable to High-Z Output 


Output Disable to High-Z Output 


ELECTRONICS 


KM68BV4002 | BiCMOS SRAM 


WRITE CYCLE 


Data to Write Time Overlap 
Data Hold from Write Time 
End Write to Output Low-Z tOW 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vi, WE=Vin) 


tRC 
; tAA 
tOH 
cmon revewoarvana YES aa va 


ELECTRONICS 


KM68BV4002 BiCMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) 


tRC 
—— 
tAA 
tHZ(3,4,5) 


to 
AYXXXXXXKKKKS) XX XKKXXXAK) 
Data Out RPO Data Valid CY 
NOTES(READ CYCLE) 


1. WE is high for read cycle. 

2. All read cycle timing is referenced from the Jast valid address to the first transition address. 

3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VoH or VoL 
Levels 


Bl 


ce) 


4. At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device t 

5. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 

8. Device is continuously selected with CS=VIL. 

7. Address valid prior to coincident with CS transition low. 

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 
tRC 


——— 


ADD 
te wares tWR(5) 


>| 


f 


WE ‘4 tDH 
Data In pate 


tOHZ(6) 


High-2Z(8) 


TTT EN 
Data Out AYN U UOMO MOM ENE ENY 


PSimsuNig = 
ELECTRONICS 


KM68BV4002 -. BiCMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


IH 


(9) 
TAVAVAVATATATATO ND ATAYAYAYATAYAY 


tWR(5) 


igh- eae eee ee = High-Z 


tLZ tWHZ6) 


High-Z AXA) High-Z 
Daa out RORY 


ELECTRONICS 


KM68BV4002 BiCMOS SRAM 


NOTES(WRITE CYCLE) 

1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of alow CS and WE. A write begins at the latest transition CS going low and WE goinglow; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3. tCWis measured from the later of CS going low to end of write. 

4. tAS is measured from the address valid to the beginning of write. 

5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 

6. If OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

9. Doutis the read data of the new address. 

10. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 


applied. 


FUNCTIONAL DESCRIPTION 


* NOTE : X means Don't Care. 


an - 
ELECTRONICS 


KM68V4002A | CMOS SRAM 
512K x 8 Bit High-Speed CMOS Static RAM 


FEATURES GENERAL DESCRIPTION 
« Fast Access Time 15,17,20 ns (Max.) The KM68V4002A is a 4,194,304-bit high-speed Static Random 
« Low Power Dissipation Access Memory organized as 524,288 words by 8 bits. The 
Standby (TTL) — : 50mA(Max.) KM68V4002A uses 8 common input and output lines and has an 
( CMOS) : 10mA(Max.) output enable pin which operates faster than address access 


time ar read cycle. The device is fabricated using Samsung's 


Operating KMG8V4002A - 15: 160mA(Max.) advanced CMOS process and designed for high-speed circuit 


KM68V4002A - 17 : 155mA(Max.) technology. It is particularly well suited for use in high-density 
___ KM68V4002A - 20 : 150mA(Max.) high-speed system applications. The KM68V4002A is packaged 
+ Single 3.3V+0.3V Power Supply in a 400 mil 36-pin plastic SOU. 


« TTL Compatible Inputs and Outputs 
e Fully Static Operation 
- No Clock or Refresh required 
» Three State Outputs : 
« Center Power/Ground Pin Configuration PIN CONFIGURATION(Top View) 
« Standard Pin Configuration 
KM68V4002AJ : 36-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Clk Gen. Pre-Charge Circuit 
Po = 


Ao 
At 
A2 a 
oO 
A3 3 Memory Array 
A4 n 512 Rows 
As 3 1024x8 Columns 
fad 
A6 
A7 
As 
1/01 ~ 1/08 
hderese In suits 
cs Write Enable 
WE Chip Select 
a Output Enable 
OE 1/01 ~ 1/08 Data inputs/Outputs 


vec —_| Power(+3.3V 
[vss [Ground —Ss—S—sS 
[NC _—s| NoConnection = ——S—Cid 


ELECTRONICS 


KM68V4002A CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


_ Symbo 


Voltage on Any Pin Relative to Vss 2 -0.5 to 4.6 
Voltage on Vcc Supply Relative to Vss -0.5 to 4.6 


Power Dissipation 1.0 


TsTG -65 to 150 ‘ 
01070 
* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress , 


rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


Storage Temperature 
Operating Temperature 


RECOMMENDED DC OPERATING CONDITIONS(Ta = 0 to 70°C) 


Supply Voltage 
Ground 
Input Low Voltage 


Input Low Voltage 


* ViL(Min) = -2.0V a.c(Pulse Width <10ns) for | < 20mA 
** ViH(Max) = Vcc + 2.0V a.c (Pulse Width < 10ns) for | < 20mA 


DC AND OPERATING CHARACTERISTICS\ ta = 0 to 70°C, Vcc= 3.3V + 0.3V, unless otherwise specified) 


Input Leakage Current VIN = Vss to Veo 


Output Leakage Current ILo CS=Vin or OE=Vin or WE=VIL 
VouT = Vss to Vec 


Operating Current Min. Cycle, 100% Duty 
CS=ViIt, VIN = VIH or VIL, louT=OmA 


Standby Current 


f=O0MHz, CS = Vcc-0.2V, 
Vin 2 Vec-0.2V or VIN <= 0.2V 


Output Low Voltage Level 


Output High Votage Level 


In put/Output Capacitance 
Input Capacitance CIN Vin=0V 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


KM68V4002A CMOS SRAM 


AC CHARACTERISTICS (ta = 0 to 70, Vec =3.3V+0.3V, unless otherwise noted.) 
TEST CONDITIONS 


npu ) 


input Rise and Fall Times 
input and Ouput timing Reference Level 
Output Loads 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 

+ 

DOUT aM 
319 

Zo = 502 DOUT 
Ri = 502 
353.2 5pF* 
VL = 1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


Output Enable to Low-Z Output 
Chip Disable to High-Z Output 
Output Disable to High-Z Output tOHZ 


ELECTRONICS, 


KM68V4002A CMOS SRAM 


WRITE CYCLE 


Address Valid to End of Write 


Write Pulse Width(OE High) 


Write Pulse Width(OE Low) 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=Vit, WE=Vin) 


tAA 


AX AAA AXA AAA AXA XA) 


Data Out Previous Data Valid NAY \ AN Wy Data Valid 


NAAN AN 


ELECTRONICS 


KM68V4002A CMOS SRAM 


_ TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin) 


tRC 


tAA 


pbciom 


XXXXXXNWAANNY aan 
D id 
Data Out OI ata Vali A) 
t! 
Vec 
Current 
NOTES(READ CYCLE) 
1. WE ishighf tha 
2. All read cyc’ eae. erenced from the last v aa oe s to - first tra a ss 
3. ioe nd tOHZ a aden se athe time at which the outputs achieve the ech ondito d are not referenced to Vou or VoL 
evels. 
4. re eta sili rature and voltage condition, tHZ(max.) is less than tLZ (min.) bo she fe n device and from device to device. 
5. Tra pad red Eon nV from s see ady state voltage with Load(B). This parameter sampled and not 100% tested. 
8. Device is con ave ele prea oae 
7. ade valid prior to coin ome Lassies ever low. 
8. For onine nto applications, minimization or elimin ation of bus contention conditions is necessary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 
tRC 


tDH 
OHZ(6) ; . : 
| RR High-Z(6) 
ges UU) 


ELECTRONICS 


KM68V4002A — CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


. tAwW tWR6) 
‘ tCW(3) 
tOH 
= 
: ee ; ow (10) (9) 
Data Out HTH OSE SSH SHS A a HORS 


{DH 


; 
Data In High-2 Data Valid High-Z 
t t 6 
P igh-Z(s 


Ne ———aEEeEeEeeeeeeeeeeeeeeeeeeee 


ELECTRONICS 


KM68V4002A | CMOS SRAM 


NOTES(WRITE CYCLE) 


—_ 


SOON OAEw 


1. All write cycle timing is referenced from the last valid address to the first transition address. 
2. 


Awrite occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 


. tCWis measured from the later of CS going low to end of write. 
. tAS is measured from the address valid to the beginning of write. 


tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high. 

if OE, CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of 
the output must not be applied because bus contention can occur. 

For common {/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 


. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 
. Doutis the read data of the new address. 


When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 


FUNCTIONAL DESCRIPTION 


Icc 
loc 


* NOTE : X means Don't Care. 


ELECTRONICS 


KM616V4002B/BL, KM616V4002B/BLI 


Preliminary 
CMOS SRA 


256K x 16 Bit High-Speed CMOS Static RAM(3.3V Operating) 


FEATURES 
« Fast Access Time 10,12,15ns (Max.) 
« Low Power Dissipation 

Standby (TTL) : 40mA(Max.) 

( CMOS) : 10mA(Max.) 
4mA(Max.)- L-Ver. 

Operating KM616V4002B/BL - 10 : 240mA(Max.) 
KM616V4002B/BL - 12 : 230mA(Max.) 
KM616V4002B/BL - 15 : 220mA(Max.) 

» Single 3.3V£0.3V Power Supply 

« TTL Compatible Inputs and Outputs 

« Fully Static Operation 

- No Clock or Refresh required 

« Three State Outputs 

« Low Data Retention Voltage : 2V(Min.) - L-Ver. Only 

« Center Power/Ground Pin Configuration 

- Data Byte Control : CB : /01~ 1/08, UB: I/Oo~ 1/016 

« Standard Pin Configuration 
KM616V4002B/BLJ : 44-SOJ-400 
KM616V4002B/BLT : 44-TSOP2-400F 


ORDERING INFORMATION 


KM616V4002B/BL -10/12/15 Commercial Temp. 
KM616V4002B/BLI -10/12/15 industrial Temp. 


FUNCTIONAL BLOCK DIAGRAM 


Clik Gen. Pre-Charge Circuit 


” 8 

A3 3 Memory Array 
Ad ” 512 Rows 

AS FS 512x16 Columns 
A6 i 


A7 


As 
= a 


, I/O Circuit & 
Column Select 


ARERR 


1/01 ~ 1/08. 


1/O9 ~ 1/016 J 
7\ 


GENERAL DESCRIPTION 

The KM616V4002B/BL is a 4,194,304-bit high-speed Static 
Random Access Memory organized as 262,144 words by 16 
bits. The KM616V4002B/BL uses 16 common input and output 
lines and has an output enable pin which operates faster than 
address access time at read cycle. Also it allows that lower and 
upper byte access by data byte control (UB, [B). The device is 
fabricated using SAMSUNG's advanced CMOS process and 
designed for high-speed circuit technology. It is particularly well 
suited for use in high-density high-speed system applications. 
The KM616V4002B/BL is packaged in a 400mil 44-pin plastic 
SOJ or TSOP(II) forward. 


PIN CONFIGURATION (Top View) 


PIN FUNCTION 


__PinName | 
Address Inputs 
WE Write Enable 


Chip Select 


ELECTRONICS 
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| Preliminary 
KM616V4002B/BL, KM616V4002B/BLI CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


[PowerDisspaton ———SSSSC~‘iESC‘“‘(‘CS#SM/} OCCA C*d 
Operating Temperature 
re ere pen a ee ee sh 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(Ta = 0 to 70°C) 


Supply Voltage 


Input Low Voltage 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* VIL(Min) = -2.0V a.c(Pulse Width <8ns) for | < 20mA 
** ViIH(Max) = Vcc + 2.0V a.c (Pulse Width <8ns) for | = 20mA 


DC AND OPERATING CHARACTERISTICS(Ta = 0 to 70, Vcc= 3.3V + 0.3V, unless otherwise specified) 


Input Leakage Current lu VIN = Vss to Vec 


Output Leakage Current ILo CS=Vin or OE=Vin or WE=VIL -2 2 HA 
f Vout = Vss to Voc 


lec Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, louT=O0mMA 


Operating Current 


Standby Current 


nee 
lane 
pe 
Min. Cycle, CS=Vin ee es ee 
a 
| 
ee a 


f=O0MHz, CS = Vcc-0.2V, | Normal | 
VIN = Voc-0.2V or VIN = 0.2V 


Output Low Voltage Level VOL loL=8mA 
Output High Voltage Level 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


CAPACITANCE" Ta =25, f=1.0MHz) 


Input Capacitance 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


Preliminary 
KM616V4002B/BL, KM616V4002B/BLI CMOS SRAM 


AC CHARACTERISTICS( Ta = 0 to 70°C, Vcc =3.3V£0.3V, unless otherwise noted.) 
TEST CONDITIONS 


NOTE: Above test conditions are also applied at industrial temperature range. 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 
+3.3V 
DOUT 
319.2 
Zo = 502 DOUT 
Ri = 502 
353 2 5pF* 
Vi = 1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


Read Cycle Time 


UB, LB Access Time 


UB, LB Enable to Low-Z Output 
‘on 


UB, CB Disable to High-Z Output tBHZ 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


ELECTRONICS 


| 


Preliminary 
KM616V4002B/BL, KM616V4002B/BLI CMOS SRAM 


WRITE CYCLE 


fwiteGydetine ——s| we | to | | te] | dT 
[Chip SelectioEndcfwite | tow | 7 | - | 8 | - | 10 | - | ms 
[Address SetupTime | _s_|_o | - | 0 | - | 0 |= | s | 
Address Validto End ofwite | tw | 7 | - | 8 | - | 70 | - | ws | 
[Wite Pulse WathOEHigh) | we | 7 | - | 8 | - | 10 | | 1s 


ela a (a (i ee 


UB, CB Valid to End of Write 


[Wite Recovery Time | WR _| 
iow 
[Dai fom vite Tine [oa 


NOTE: Above parameters are also guaranteed at industrial temperature range. 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=UB=CB=ViL, WE=ViH) 


tRC 


XXXX 
AY 


Data Out Previous Data Valid th) NAAN WAN NK 


AY) OHA Rua Data Valid 


ELECTRONICS 


Preliminary 
KM616V4002B/BL, KM616V4002B/BLI | CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vvin) 


ws EEE — 
OE a ama 


Data Out NNN 


NOTES(READ sna 

1. We i S high for rhe cabs 

2. Allread cycle ti referenced from the last v wes eareebaigea nsition bigs 

3. tHZa nd tOHZ at aie fn ed as the ane at which the outpu a achieve the aren circ acti and are not referenced to VoH or VoL 
Levels. 

4. Ata shina n te salle rature and voltage condition, tHZ(max.) is less than tLZ (min.) bot oti for rye n device and from device to device. 

5. Tra red +40 nV from s ios ady state voltage with ag el This parameter is sampled and not 100% tested. 

8. Dev con nus selected with CS=VIL. 

ie Ad alid prio pence with CS transition low. 

8. For common I/O a ae cations, minimization or elimination of bus contention conditions is n sary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 
tRC 


| 
ELECTRONICS 


| 7 Preliminary 
KM616V4002B/BL, KM616V4002B/BLI CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


twec 


ADD 


_—— 


Cc 


tAS(4 


tWP1(2) 
2 (9) 
CYA KA RXAR ARR AAR AR AAA AAA AAA AAA AAAS High-Z AXXXAWANAKAAKA A 


mh 
Data Out ONYX XN EX UICC GER OCHER Se aN 
TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) - 


twe 


7 tWR(5) 
f 
cs an aa 


_ La} men 


tLZ tWHZ@6) 


HighZ EO — High-Z(6 
Data'Out NOXMEOUY 


PSimsunig ” 


ELECTRONICS 


Preliminary 
KM616V4002B/BL, KM616V4002B/BLI CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(A4) (UB, LB Controlled) 


te 
app ee ee 

a 
pea on, ———ete_ FFT az 


1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low CS,WE,LB and UB. A write begins at the latest transition CS going low and WE going 

low; Awrite ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 

of write. 

tCW is measured from the later of CS going low to end of write. 

tAS is measured from the address valid to the beginning of write. 

tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS, or WE going high. 

if OE. CS and WE are in the Read Mode during this period, the 1/O pins are in the output low-Z state. Inputs of opposite phase of the 

output must not be applied because bus contention can occur. 

For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

Dout is the read data of the new address. 

_ 10. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 


ooN OAL YW 


FUNCTIONAL DESCRIPTION 


* NOTE : X means Don't Care. 
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ELECTRONICS 


Preliminary 
KM616V4002B/BL, KM616V4002B/BLI | CMOS SRAM 


DATA RETENTION CHARACTERISTICS*(Ta = 0° to 70°C) 


Test Condition 
Vec for Data Retention CS = Vec-0.2V | 36 | vi 


Data Retention Current 


Vee = 2.0V, CS = Vec -0.2V 
VIN = Voc -0.2V or VIN S 0.2V 
Data Retention Set-Up Time tSDR See Data Retention 
[Recovery Time = —*|_tR_ | Wave form(below) 


NOTE: Above parameters are also guaranteed at industrial temperature range. 
* L-Ver only. 


| Symbol _| it | Min. | 
S20: | 

Vec = 3.0V, CS = Vcc -0.2V 
7 eee 
| 0 
Lae 


DATA RETENTION WAVE FORMS controlled) 


tSOR Data Retention Mode tROR 


Vec 


3.0V 


2.0V 


VoR 


cs 
GND 


600 
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ELECTRONICS 


KM616BV4002 BiCMOS SRAM 
256K x 16 Bit High-Speed BICMOS Static RAM(3.3V Operating) 


FEATURES GENERAL DESCRIPTION 

« Fast Access Time 12,13,15ns (Max.) The KM616BV4002 is a 4,194,304-bit high-speed Static Ran- 

« Low Power Dissipation dom Access Memory organized as 262,144 words by 16 bits. 
Standby (TTL)  : 6OmA(Max.) The KM616BV4002 uses 16 common input and output lines and 


has an output enable pin which operates faster than address 


( CMOS) : 30mA(Max.) access time at read cycle. Also it allows that lower and upper 


Operating KM616BV4002 - 12 : 240mA(Max.) byte access by data byte control (UB, [B). The device is fabri- 
KM616BV4002 - 13 : 235mA(Max.) cated using SAMSUNG's advanced BiCMOS process and 
KM616BV4002 - 15 : 230mA(Max.) designed for high-speed circuit technology. It is particularly well 

+ Single 3.3V+ 10%/-5% Power Supply suited for use in high-density high-speed system applications. 
« TTL Compatible Inputs and Outputs The KM616BV4002 is packaged in a 400mil 44-pin plastic SOJ. 


« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
. Center Power/Ground Pin Configuration PIN CONFIGURATION (Top View) 
« Data Byte Control : TB : 1/01~ I/Os, UB: I/O9~ 1/016 
« Standard Pin Configuration 
KM616BV4002J : 44-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Pre-Charge Circuit 


Ao 
Al 


Aa ra 

A3 3 Memory Array 
A4 72) 512 Rows 

AS F 512x16 Columns 
Aé am 


Az 
A8 


I/O Circuit & 
Column Select 


SAAR ARAB 
Al A16 


1/01 ~ 1/08 


1/O9 ~ 1/016 


a 


4 4 
Ais) A1S—s AN17 


Address Inputs 


Write Enable 


Chip Select 
Output Enable 
Lower-byte Control(I/O1~1/Os 


Be Upper-byte Control(I/Os~l/O16 
cs Data Inputs/Outputs 


No Connection 


ELECTRONICS 


KM616BV4002 BiCMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


[Vltage on Veo Supply RelaivetoVes | —‘Veo~—~=«dt=SCi‘“‘ OC 
[PowerDisspaton ——SSSCSC*CSCSC‘iSCSC‘“ESC“‘CSé;s«é‘SOWOC#*’ 


* Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(Ta = 0 to 70°C) 


Supply Voliage 33 


Ground a 


Input Low Voltage j Vcc + 0.3** 


Input Low Voltage Fok 


* ViL(Min) = -2.0V a.c(Pulse Width <10ns) for | < 20mA 
** ViH(Max) = Vcc + 2.0V a.c (Pulse Width = 10ns) for! < 20mA 


DC AND OPERATING CHARACTERISTICS (Ta = 0 to 70, Vcc= 3.3V+10%/-5%, unless otherwise specified) 


Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, louT=OmMA 


Min. Cycle, CS=ViH 


f=0MHz, CS = Vcc-0.2V, 
VIN 2 Voc-0.2V or VIN S 0.2V 


2 


Input Capacitance 
* NOTE : Capacitance is sampled and not 100% tested. 


rramannag 
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KM616BV4002 | BiCMOS SRAM 


AC CHARACTERISTICS (ta = 0 to 70°, Vec =3.3V +10%/-5%, unless otherwise noted.) 
TEST CONDITIONS 


‘Input Pulse Levels OV to 3V 
Input Rise and Fall Times 3ns 


Input and Output timing Reference Levels 1.5V 
Output Loads See below 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 
+3.3V 
DOUT 
319 2 
Zo = 502 DOUT 
RL = 502 
353.2 5pF* 
VL=1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


Output Enable to Valid Output 


. 
10H 
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KM616BV4002 | BiCMOS SRAM 


WRITE CYCLE 


[Wite CyeleTime | we | | - | 13 | - | 6 | - | r5_ 
[Chip Selectto Endofwite | ow |e | - | | - | 10 | - [rs 
[Addiess SetupTime | as fo | - | 0 | - | 0 |= [ns | 
[Address VaidtoEndofWite | aw |e | - | | - | 1 | - | rs 
Wite Pulse WiatOE High) | we |e | - | | - | 0 | - [rs 


Wit Puse waOEvon [wer | [| | - | |= 
os Fvarswensorwne [wow [8 Pee 


Write pecovedy Jt Time 

Wits Guputrighz [wz [0 [ao 7 
[Data toWite Time Overlap | tow | 7 | - | 7 | - | 
[Data HoldfromWriteTime | tH | 0 | - {| o0 | - | 
[EndWite to Outputlowz | tow | 3 | - | 3 | - | 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=UB=[B=Vi_, WE=Vin) 


tRC 
tAA 


ETAT 
pao Previous Data Valid MANA scenic 


ea ~ 
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KM616BV4002 BiCMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=Vih) 


ne _—"— EE Ta 
aE ie ae 
Te Se ee 


NOTES(READ pane 


. WE is high for read cyc cle. 
. Allread cycle ting referenced from the tast valid addre iaeninah inde pe addre: 

5 tHZ and tOHZ are defined a che yp tbh at which the pie uc achieve the open uit c rai and are not referenced to VoH or VOL 
Levels. 

4. Ata eh upseibies rature and voltage condition, tHZ(max.) is less than tLZ (min.) bo se = n device and from device to dev 

5. Trans red 00 oi tom cleady aie oltage with Load(B). This parameter de andn Sica 

8. Devi Sail usly lected with CS= 

7. oe ess valid prior to cael h CS transition low. 

8. For common I/O applications, minimization or elimination of bus contention conditions is n sary during read and write cycle. 


TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 


cs. ceo =e << ——— a ee 
caus CL , 
ee 


OT TR RR RR H ig h -Z(8) 
Data Out YHOU SUEUR 
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KM616BV4002 BiCMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (GE=Low Fixed) 


twee 


SS 
ah ae 


Us, ce Y Yj 


WE 


4, 


tDH 
Data In High=2 Data Valid | 


nee 0) tow 


| (10) __ |) _@) 
TATAWTAATAW A ATAU A ATATATA'A A ATATAWA A ATA ATAWAATaaawaTarswarararsaarara'arayey High-Z COTTA | AUT 
TAXA NIXXIRYXIXXAXIXXXXOXXXY Ha ae 


tAW. 
CW tWR(5) 


be | aa OTe Tra amCaEES | , : 


tWHZ(6) 
HighZ RTT High-Z(8 
ia ROXIE) 
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KM616BV4002 | BiCMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(4) (UB, [8 Controlled) 


a 
a ——————— 
| in < caer 

vs a SANA 
= Qe = THE: 


= 


{DH 


High-Z AXAXAXMXAXAXAXAX High-Z(8 
pare Ou ROMNEY) 
NOTES(WRITE CYCLE) 
1. All write cycle timing is referenced from the last valid < address to the first transition address. 
2. Awrite occurs during the overlap of a low CS,WE,LB and UB. A write begins at the latest transition CS going low and WE going 


low; Awrite ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 
of write. 

tCW is measured from the later of CS going low to end of write. 

tAS is measured from the address valid to the beginning of write. 

tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS, or WE going high. 

if OE. CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of the 
output must not be applied because bus contention can occur. 

For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 

Dout is the read data of the new address. 

‘When CS is low : 1/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 


SHON BDARW 


—_ 


SSUEEOOOE 1O9~1/0: : 
ie rr se leat 
P- te | HH | H | x | XxX __| OutputDisabie 


th 


H L 
sana 


* NOTE : X means Don't Care. 


ELECTRONICS 


KM616V4002A a, CMOS SRAM 
256K x 16 Bit High-Speed CMOS Static RAM 


FEATURES GENERAL DESCRIPTION 

« Fast Access Time 15, 17,20ns (Max.) The KM616V4002A is a 4,194,304-bit high-speed Static Ran- 

« Low Power Dissipation dom Access Memory organized as 262,144 words by 16 bits. 
Standby (TTL) —: 50mA(Max.) The KM616V4002A uses 16 common input and output lines and 


has an output enable pin which operates faster than address 


( CMOS) : 10mA(Max.) access time at read cycle. Also it allows that lower and upper 


Operating KM616V4002A - 15 : 200mA(Max.) byte access by data byte control (UB, [B). The device is fabri- 
KM616V4002A - 17 : 195mA(Max.) cated using SAMSUNG's advanced CMOS process and 
KM616V4002A - 20 : 190mA(Max.) ' designed for high-speed circuit technology. It is particularly well 

« Single 3.3V£0.3V Power Supply suited for use in high-density high-speed system applications. 
« TTL Compatible Inputs and Outputs The KM616V4002A is packaged in a 400mil 44-pin plastic SOU. 


« Fully Static Operation 
- No Clock or Refresh required 
« Three State Outputs 
¢ Center Power/Ground Pin Configuration . PIN CONFIGURATION (Top View) 
« Data Byte Control : LB : 1/01~ I/Os, UB: I/O9e~ 1/016 
e Standard Pin Configuration 
KM616V4002AJ : 44-SOJ-400 


FUNCTIONAL BLOCK DIAGRAM 


Clk Gen. Pre-Charge Circuit 
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joe ie 
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A3 SS 3 Memory Array 
A4 pee aes an 512 Rows 
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[Shae 
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(/O Circuit & 
Column Select 


AWAAAA 


1/01 ~ 1/08 


1/09 ~ 1/016 |G) 
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Address Inputs 


WE Write Enable 
E Chip Select 


Output Enabie 


UB 
iB Lower-byte Control(|/O1~I/Os) 
és 'UB —__|_-Upper-byte Controi(1/09~I/016) 
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ELECTRONICS 


KM616V4002A | CMOS SRAM 


ABSOLUTE MAXIMUM RATINGS* 


Voltage on Any Pin Relative to Vss 
Voltage on Vcc Supply Relative to Vss 


Power Dissipation 
Storage Temperature 
Operating Temperature 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS(Ta = 0 to 70°C) 


Supply Voltage 


Ground fees Ooo 


Input Low Voitage Vec + 0.3** 


Input Low Voltage ; Ez a= 


* ViL(Min) = -2.0V a.c(Pulse Width <10ns) for | < 20mA 
** ViH(Max) = Voc + 2.0V a.c (Pulse Width < 10ns) for | < 20mA 


DC AND OPERATING CHARACTERISTICS (ta = 0 to 70°C, Vec= 3.3V + 0.3V, unless otherwise specified) 


input Leakage Curren Vin= Ves to Ves | 


Output Leakage Current ILo CS=Vin or OE=Vin or WE=ViL 
Vout = Vss to Vcc 


Operating Current Min. Cycle, 100% Duty 
CS=ViIL, VIN = VIH or VIL, louT=OmA 


Min. Cycle, CS=ViH 


f=0MHz, CS = Vcc-0.2V, 
VIN = Vec-0.2V or VIN S 0.2V 


Standby Current 


Vo. | loc=8mA 
VOH loH=-4mA 


Output Low Voltage Level 
Output High Voltage Level 


_ CAPACITANCE*( Ta 


Input/Output Capacitance 
Input Capacitance 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


KM616V4002A 7 CMOS SRAM 


AC CHARACTERISTICS(ta= 0 to 70°, Vcc =3.3V +0.3V, unless otherwise noted.) 
TEST CONDITIONS 


Output Loads(A) : Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 
+3.3V 
DOUT 
319.0 
Zo = 502 DOUT 
RL = 502 
353 2 5pF* 
Vi = 1.5V 


* Including Scope and Jig Capacitance 


READ CYCLE 


Read Cycle Time 


tOH 


ELECTRONICS 


KM616V4002A | CMOS SRAM 


WRITE CYCLE 


Write Cycle Time 


TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=UB=CB=ViL, WE=Vin) 


tAA 


XXX AAA AXA OA AY) 
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ELECTRONICS 


KM616V4002A i CMOS SRAM 


TIMING WAVE FORM OF READ CYCLE(2) (WE=vin) 


OTT 
AAA 


OE 


VVVVVVVVVVV 


Data Out 


NOTES(READ CYCLE) 

' 4. WE is high for read cycle. 
2. All read cycle timing is referenced from the last valid address to the first transition address. 
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VoH or VoL 

Levels. 

4. At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to 
5. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=ViL. 
7. Address valid prior to coincident wit 
8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
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TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) = 
[pe ee 


Data In Hiah-2 tOHZ@6) 


High-Z(8) 


Data Out Hil OUUHMME ROUGH MERE 
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KM616V4002A CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 


Data In igh- 
a @) 
OX A AA LAAAAAAAAAARAAR AAAS High-2 AXXXKXKKAY ARYAN 


Data Out Wi ANNI IY RAIN 


TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 
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KM616V4002A | CMOS SRAM 


TIMING WAVE FORM OF WRITE CYCLE(4) (Us, TB Controllea) 


twc 


tAW tWR(5) 


ee eee ee od 
UB, CB oe Sere: 


tAIRI9\ 


{DW tDH 


High-Z OCG High-Z(8 
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NOTES(WRITE CYCLE) 

1. All write cycle timing is referenced from the last valid address to the first transition address. 

2. Awrite occurs during the overlap of a low CS,WE,LB and UB. A write begins at the latest transition CS going low and WE going 
low; Awrite ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 
of write. 
tCW is measured from the later of CS going low to end of write. 
tAS is measured from the address valid to the beginning of write. 
tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS, or WE going high. 

If OE. CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase of the 
output must not be applied because bus contention can occur. 

For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

If CS goes low simultaneously with WE going or after WE going Iow, the outputs remain high impedance state. 

Dout is the read data of the new address. 

When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be 


applied. 
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FUNCTIONAL DESCRIPTION 


* NOTE : X means Don't Care. 
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KM718B86 


64Kx18-Bit Synchronous Burst SRAM 
FEATURES 


Synchronous Operation. 

On-Chip Address Counter. 

Self-Timed Write Cycle. 

On-Chip Address and Control Registers. 
Single 5V+ 5% Power Supply. 

Byte Writable Function. 

Asynchronous Output Enable Control. 
ADSP, ADSC, ADV Burst Control Pins. 
TTL-Level Three-State Output. 

3.3V I/O Compatible. 

52-Pin PLCC Package. 


FAST ACCESS TIMES 


m 


52-PLCC-SQ 


64Kx18 Synchronous SRAM 


GENERAL DESCRIPTION 


The KM718B86 is a 1,179,648 bits Synchronous Static Random 
Access Memory designed to support 66MHz of Intel secondary 
caches. 

It is organized as 65,536 words of 18 bits and integrates 
address and control registers, a 2-bit burst address counter and 
high output drive circuitry onto a single integrated circuit for 
reduced components count implementations of high perfor- 
mance cache RAM applications. 

Write cycles are internally self-timed and synchronous. 

The self-timed write feature eliminates complex off chip write 
pulse shaping logic, simplifying the cache design and further 
reducing the component count. 

Burst cycle can be initiated with either the address status pro- 
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys- 
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 

The KM718B86 is implemented with SAMSUNG's high perfor- 
mance BiCMOS technology and is available in a 52pin PLCC 
package. Multiple power and ground pins are utilized to mini- 
mize ground bounce. 


PIN NAME 


Address !nputs 


Data Inputs/Outputs 


_ ELECTRONICS 
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KM718B86 | | 64Kx18 Synchronous SRAM 
LOGIC BLOCK DIAGRAM | 


ADV 
K BURST CONTROL enoRY 
ADSC LoGic Soe A'o~ A ARRAY 
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ADDRESS ia fad 
ine \, REGISTER 
 _DATA.N 


REGISTER 


cs 
uw 

CONTROL OUTPUT 
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OE 
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FUNCTION DESCRIPTION 


The KM718B86 is a synchronous SRAM designed to support the burst address accessing sequence of the Power microprocessor. All 
inputs(with the exception of OE) are sampled on rising clock edges. The start and duration of the burst access is controlled by ADSP and 
ADSC. The accesses are enabled with the chip select signals and output enable. Wait states are inserted into the access with ADV. 


Read cycles are initiated with ADSP(regardless of LW, UW and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sample low, The chip selects are sampled active, and the output buffer is enabled with OE, ADV is ignored 
on the clock edge that samples ADSP asserted, but is sampled on the next and subsequent clock edges. The address is increased inter- 
nally for the next access of the burst when LW, UWis sampled HIGH and ADV is sampled low. 


Write cycles are performed by disabling the output buffers with OE and asserting LW, UW. CW, UWis ignored on the clock edge that 
sampled ADSP low, but is sampled on the next and subsequent clock « edges. The output buffers are disabled when LW, UWis sampled 
low (regardless of OE). Data is clocked into the input register when LW, UWis sampled low. The address increases internally to the next 
address of burst, if both LW, UW and ADV are sampled Low. Individual byte write cycles are performed sampling low only one byte write 
enable signals(LW or LU)and LW controls |/(O0~I/07 and UW controls 1/O8~1/017. 

Read or write cycles (depending on LW, CU)may also be initiated with ADSC, instead of ADSP. The differences between cycles initiated 
with ADSC and ADSP are as follows; 


ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
LW, UWis sampled on the same clock edge that sampled ADSC low(and ADSP high). 


Addresses are generated for the burst accesses as shown below. The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. 


BURST SEQU ENCE TABLE (interleaved Burst) 


First Address 


Fourth Address 


ELECTRONICS 


KM718B86 64Kx18 Synchronous SRAM 


TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 


NOTE1: X means "Don't Care". 
NOTE2 : The rising edge of clock is symbolized by 1. 


Read l/00~1/017 

NOTE1: X means "Don't Care". 
NOTE2: For write cycles that following read cycles, the output buffers must be disabled with OE, otherwise data bus contention 
will occur. 


ABSOLUTE MAXIMUM RATING* 


[PowerDissipation TP 


Storage Temperature -65 to 150 ‘ 
Operating Temperature 0 to 70 ‘ 
Storage Temperature Range Under Bias -10 to 85 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 


ELECTRONICS 


KM718B86 64Kx18 Synchronous SRAM 


OPERATING CONDITIONS(0% < Ta < 70°C) 


Input Capacitance C1N Vin=0 


“IN ay 5 pr 
Output Capactance [con [vou [- «ddr 


*NOTE : Sampled not 100% tested. 


TEST CONDITIONS(TA= 0° to 70°C, Vop = 5V+5%, unless otherwise specified) 


ue. 


er Ss ee Sa eee IT jue a 
put Pulse Love 
Input Rise and Fall Time(Measured at 0.3V and 2.7V) 


input and Output Timing Reference Levels 


Output Load See Fig. 1 


DC ELECTRICAL CHARACTERISTICS (ta = 0° to 70°, Vop = 3.3V+5%) 
Symbol | ———sTest Conditions = | Min 
| Output Leakage Current =| tu_—| OutputDisabled = | TA 


Operating Current 


lec Vcc = Max 
lout = OmA 


Cycle Time = tCYC min 


Standby Current Device deselected, lout = OmA, Min Cycle an 
All Inputs= Vin and Vit, VIH 2 3V and Vit=0v 


Vai 
Finputtow Votage ————id| ww | SSCS 
input High Vokege ———SS<d| Vw SSCSC~—~SCSCSCS*S 


* ViL(min) = -3.0(Pulse Width $ 20ns) 


PSMS UNG . 
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KM718B86 64Kx18 Synchronous SRAM . 


AC TIMING CHARACTERISTICS ta = 0c 5V 


[Output Enable to Data Valid | _10E 


(ADV 
2 
0 
rics 
"Wt Hold fiom ClockHigh | wa [os | - | os | -_ 

Adress Advance Holdem Clock | DVN | 05 | - | 08 | - | os | - | os | - | re | 
[Chip SelectHoldfrom ClockHigh | tcsH | 05] - | 05 | - | 05] - | os | - | ms | 


NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for this device 
to remain enabled. , 


Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 
+3.3V 
Dout 480.2 
255.2 5pF* 
VL=1.5V + 
* Including Scope and Jig Capacitance Fig. 1 
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TIMING WAVEFORM OF READ CYCLE 
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TIMING WAVEFORM OF WRTE CYCLE 
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TIMING WAVEFORM OF COMBINATION READ/WRTE CYCLE(ADSP CONTROLLED, ADSC=HIGH) 
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TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE(ADSC CONTROLLED, ADSP=HIGH) S 
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TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE(ADSP CONTROLLED, ADSC=HIGH) 
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TIMING WAVEFORM OF POWER DOWN CYCLE 
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KM718B90 


64Kx18 Synchronous SRAM 


64Kx18-Bit Synchronous Burst SRAM 
FEATURES 


e Synchronous Operation. 

e On-Chip Address Counter. 

e Self-Timed Write Cycle. 

« On-Chip Address and Control Registers. 
« Single 5V+ 5% Power Supply. 

« Byte Writable Function. 

« Asynchronous Output Enable Control. 
. ADSP, ADSC, ADV Burst Control Pins. 
« TTL-Level Three-State Output. 

e 3.3V I/O Compatible. 

e 52-Pin PLCC Package. 


FAST ACCESS TIMES 


foyaetime | teve [15] 15|17|20] nm 
Clock Access Time | tcp | 8] o]10]41{ ns | 


PIN CONFIGURATION(TOP VIEW) 


52-PLCC-SQ 


GENERAL DESCRIPTION 


The KM718B90 is a 1,179,648 bits Synchronous Static Random 
Access Memory designed to support 66MHz of Intel secondary 
caches. 

It is organized as 65,536 words of 18 bits. And it integrates 
address and control registers, a 2-bit burst address counter and 
high output drive circuitry onto a single integrated circuit for 
reduced components counts implementation of high perfor- 
mance cache RAM applications. 

Write cycles are internally self-timed and synchronous. 

The self-timed write feature eliminates complex off chip write 
puise shaping iogic, simpiijying the cache design and further 
reducing the component count. 

Burst cycle can be initiated with either the address status pro- 
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys- 
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 

ZZ pin controls Power Down State and reduces Stand-by cur- 
rent regardless of CLK. 

The KM718B90 is implemented with SAMSUNG's high perfor- 
mance BiCMOS technology and is available in a 52pin PLCC 
package. Multiple power and ground pins are utilized to mini- 
mize ground bounce. 
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KM718B90 64Kx18 Synchronous SRAM 
LOGIC BLOCK DIAGRAM 


64Kx18 
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FUNCTION DESCRIPTION 


The KM718B90 is a synchronous SRAM designed to support the burst address accessing sequence of the Power microprocessor. All 
inputs(with the exception of OE) are sampled on rising clock edges. The start and duration of the burst access is controlled by ADSP and 


ADSC. The accesses are enabled with the chip select signals and output enable. Wait states are inserted into the access with ADV. 


Read cycles are initiated with ADSP(regardless of LW, UW and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sample low, The chip selects are sampled active, and the output buffer is enabled with OE, ADV is ignored 
on the clock edge that samples ADSP asserted, but is sampled on the next and subsequent clock edges. The address is increased inter- 
nally for the next access of the burst when LW, UWis sampled HIGH and ADV is sampled low. 


Write cycles are performed by disabling the output buffers with OE and asserting [W, UW. LW, UW is ignored on the clock edge that 
sampled ADSP low, but is sampled on the next and subsequent clock edges. The output buffers are disabled when LW, UWis sampled 
low (regardless of OE). Data is clocked into the input register when LW, UWis sampled low. The address increases internally to the next 
address of burst, if both LW, UW and ADV are sampled Low. Individual byte write cycles are performed sampling low only one byte write 
enable signals(LW or LU)and LW controls 1/00~I/O7 and UW controls I/O8~1/017. 

Read or write cycles (depending on LW, TU)may also be initiated with ADSC, instead of ADSP. The differences between cycles initiated 
with ADSC and ADSP are as follows; 


ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
LW, UWis sampled on the same clock edge that sampled ADSC low(and ADSP high). 


Addresses are generated for the burst accesses as shown below. The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. 


BURST SEQUENCE TABLE 


(Linear Burst) 


"First Address 


Fourth Address 
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KM718B90 64Kx18 Synchronous SRAM 


TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE(See Notes 1 and 2) 


pA | (Not Selected 
| NA | (Not Selected 
Begin Burst Write Cycle 


Next Address Continue Burst Write Cycle 


Current Address Suspend Burst Write Cycle 
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NOTE1: X means "Don't Care". 
NOTE2 : The rising edge of clock is symbolized by f. 


TH TABLE (See Notes 1 and 2) 


eye) ae 


ASYNCHRONOUS TRU 


Operation — 


Read I/O0~I/017 


NOTE1 : X means "Don't Care”. 
NOTE2 : For write cycles that follow read cycles, the output buffers must be disabled with OE, otherwise data bus contention 
will occur. 


0. 


| v5 to70 | 
[Power Dissipation | 
ToPR 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 
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KM718B90 64Kx18 Synchronous SRAM 


OPERATING CONDITIONS(o'c 
oP 


Supply Voltage 
Ground SSCSC~idSC(‘SSSSSC*dLSOO 


< Ta < 70°) 


*NOTE : Sampled not 100% tested. 


TEST CONDITIONS (Ta = 0° to 70°C, Vop = 5V+5%, unless otherwise specified) 


: ae oe ; ar Value 3 
input Pulse Level 
Input Rise and Fall Time(Measured at 0.3V and 2.7V) 

Input and Output Timing Reference Levels 


Output Load See Fig. 1 


Parameter. 


Test Conditions 
Vob = Max ; VIN = Vss to Vcc -2 
Output Disabled -2 


+ 
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Output Leakage Current Io 
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Operating Current Vec = Max 27 
lout = OmA 260 


Cycle Time 2 tCYC min 25 


Device deselected, lout = OmA, Min Cycle 


Standby Current 
All Inputs= Vin and ViL, ViIH 2 3V and VIL=0v 


* ViL(min) = -3.0(Pulse Width = 20ns) 
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KM718B90 64Kx18 Synchronous SRAM 
AC TIMING CHARACTERISTICS(1A = 0° to 70°C, Vec = 5V+5%) 
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Cycle Time 
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Output Hold from Clock High 
Output Enable Low to Output Low-Z tLZOE 
Output Enable High to Output High-Z | tHZOE 


-) OININ| NR] RM] VV 
a O17 TA aT NO] ays oO 


NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for this device 
to remain enabled. 


Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 
Dout +5V 
480 2 
Z0=50.2 Dout 
= 


VL=1.5V 


* Including Scope and Jig Capacitance Fig. 1 
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TIMING WAVEFORM OF WRTE CYCLE 
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TIMING WAVEFORM OF COMBINATION READ/WRTE CYCLE(ADSP CONTROLLED, ADSC=HIGH) Ss 
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TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE(ADSC CONTROLLED, ADSP=HIGH) 
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TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE(ADSP CONTROLLED, ADSC=HIGH) 
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TIMING WAVEFORM OF POWER DOWN CYCLE 


t I ' 1 ’ tCH CL 1 t ' 1 fi: ' 
| i i | i | | i | | 1 | 
t i} i] | { 
| I | 
] i] ] 


tcYCc 


ROSP Te Ey 


ADSC 


SOINOYLI13 


om =< Eh 7X 


OE 


| 1 

( | 

| 

OE 
tLZOE al 

! | 


| | ! 1 | 
! | | 1 H | 
| | | 1 1 | AKKAV 7.0.0.9, 
XAX) 9.4.94 
| ! | | | { ! 1 | AY AXXX 4) 
l | | | | | | | | | I | 
' 1. tHZC \ | tHZOE ' 
Wa a ROR) {XXRXKRRERRRRRRRRREKRRERK 
paeou MA ST TANXXKKXRNNYY XXXXXKKXAKHNXXXXXKAKNYY 
US 
pe 


Data In 


tPDS 


ZZ Recovery Cycle Normal Operation Mode 
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KM718BV87 


64Kx18-Bit Synchronous Burst SRAM 
FEATURES 


e Synchronous Operation. 

« On-Chip Address Counter. 

« Self-Timed Write Cycle. 

« On-Chip Address and Control Registers. 
e Single 3.3V= 5% Power Supply. 

« Byte Writable Function. 

« Asynchronous Output Enable Control. 
- ADSP, ADSC, ADV Burst Control Pins. 
« TTL-Level Three-State Output. 

« 5V I/O Compatible. 

« 52-Pin PLCC Package. 


FAST ACCESS TIMES 


orckaccuetne | 0 [0 | 2] ve | 
up Enable ccessTine] wz [5] 5] 6 | | 


ie 


PIN CONFIGURATION(TOP VIEW) 
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64Kx18 Synchronous SRAM 


GENERAL DESCRIPTION 


The KM718BV87 is a 1,179,648 bits Synchronous Static Ran- 
dom Access Memory designed to support Zero wait state perfor- 
mance with advanced i486/Pentium address pipelining. 

When CS is high, ADSP is blocked to control singles. 

It is organized as 65,536 words of 18 bits and integrates 
address and control registers, a 2-bit burst address counter and 
high output drive circuitry onto a single integrated circuit for 
reduced components count implementations of high perfor- 
mance cache RAM applications. 

Write cycles are internally self-timed and synchronous. 

The self-timed write feature eliminates complex off chip write 
pulse shaping logic, simplifying the cache design and further 
reducing the component count. 

Burst cycle can be initiated with either the address status pro- 
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys- 
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 

The KM718BV87 is implemented with SAMSUNG's high perfor- 
mance BiCMOS technology and is available in a 52pin PLCC 
package. Multiple power and ground pins are utilized to mini- 
mize ground bounce. 


PIN NAME 


_ Pin Name 


OW [Wit Eratie 
DV 
cc 
Ss 


Write Enable 


i 
Output Enable 
Burst Address Advance 
ADSP, ADSC Address Status 
1/00~1/017 Data Inputs/Outputs 
+3.3V Power Supple 
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KM718BV87 64Kx18 Synchronous SRAM 
LOGIC BLOCK DIAGRAM 


64Kx18 
MEMORY 
ARRAY 


BURST CONTROL 
LoGic 


ADDRESS |,‘ ~ 
COUNTER [427A4 


ADDRESS 
REGISTER 


DATA-IN 
REGISTER 


cs 
OW 

CONTROL OUTPUT 
Iw LOGIC BUFFER 
OE 
00 ~ 1017 


FUNCTION DESCRIPTION 


The KM718BV87 is a synchronous SRAM designed to support the burst address accessing sequence of the i486/586 microprocessor. 
All inputs(with the exception of OE) are sampled on rising clock edges. The start and duration of the burst access is controlled by ADSC 
and ADSP. The accesses are enabled with the chip select signals and output enable. Wait states are inserted into the access with ADV. 


Read cycles are initiated with ADSP(regardless of CW, UW and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sample low, The chip selects are sampled active, and the output buffer is enabled with OE, ADV is ignored 
on the clock edge that samples ADSP asserted, but is sampled on the next and subsequent clock edges. The address is increased inter- 
nally for the next access of the burst when LW, UWis sampled HIGH and ADV is sampled low. And ADSP is blocked to control signals 
by disabling CS. 


Write cycles are performed by disabling the output buffers with OE and asserting LW, UW. CW, UW is ignored on the clock edge that 
samples ADSP low, but is sampled on the next and subsequent clock edges. The output buffers are disabled when CW, UWis sampled 
low (regardless of OE). Data is clocked into the data input register when LW, UWis sampled low. The address increases internally to the 
next address of burst, if both LW, UW and ADV are sampled Low. Individual byte write cycles are performed by sampling low only one 
byte write enable signals(CW or LU)and LW controls I/00~1/07 and UW controls I/O8~I/017. 

Read or write cycles (depending on LW, LU)may also be initiated with ADSC, instead of ADSP. The differences between cycles initiated 
with ADSP and ADSC are as follows; 


ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
LW, UWis sampled on the same clock edge that sampled ADSC loe(and ADSP high). 


Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps. around to its initial state upon completion. 


BURST SEQU ENCE TABLE (interleaved Burst) 


Fourth Address 
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TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 
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NOTE1: X means "Don't Care”. 
NOTE2 : The rising edge of clock is symbolized by 1. 


H TABLE (See Notes 1 and 2) 


Read I/00~1/017 
Output High-Z 
Not Selected, Outputs High-Z 


NOTE1: X means "Don't Care”. 
NOTE2: For write cycles that following read cycles, the output buffers must be disabled with OE, otherwise data bus contention 
will occur. 


ABSOLUTE MAXIMUM RATING* 


[PowerDissipation 
| sts 


Storage Temperature TsTG -65 to 150 i 
Operating Temperature 0 to 70 ‘ 
Storage Temperature Range Under Bias -10 to 85 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 


reliability. 
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KM718BV87 64Kx18 Synchronous SRAM 
OPERATING CONDITIONS(‘c <= Tas 70°C) 


Supply Vattags 
2 


f= 1MHz) 


CAPACITANCE* (Ta = 25°C 


input Capacitance Pow Tv || 
| Output Capacitance CoutT VouT=6V - | & | pF 
*NOTE : Sampled not 100% tested. 


TEST CONDITIONS(1*a = OT to 70, Vo = 3.3V+5%, unless otherwise specified) 


“Input Pulse Level a ~ 0 to 3V 


Input Rise and Fall Time(Measured at 0.3V and 2.7V) 2ns 


Input and Output Timing Reference Levels . 


Output Load See Fig. 1 


ameter 


DC ELECTRICAL CHARACTERISTICS(Ta = 0° to 70°C, Von = 3.3V+5%) 


Input Leakage Current(except ZZ) Vbb = Max ; VIN = Vss to Vcc 
Output Leakage Current L. Output Disabled 


Operating Current Cc Vcc = Max 
lout = OMA 
Cycle Time = tCYC min 


CS = Vin, louT = OmA, Min Cycle 


‘Symbol “TestConditions = 
tik 
lo 
Ic 


TinputiowVotage ———SSCSCiP | SCSC~C~—SCSY 
Finput High Vottege ——SCSCSC~wSCm | SSSC~SCS 


* ViL(min) = -3.0(Pulse Width = 20ns) 
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AG TIMING CHARACTERISTICS (1a = 0°C to 70% C, Vcc = vars) 


Clock High to Output High-Z 
Clock High Pulse Width 
Clock Low Pulse Width 


Exe 
Address Setupto Clock High ===: 
Address Status Setup to CiockHigh | _—SS 
Data Setupto Clock High S| =O 
rite Setup fo Clock High SYS 


NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for this device 
to remain enabled. 


Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 
+3.3V 
Dout 319.2 
353.22 5pF* 
VL=1.5V = 
* Including Scope and Jig Capacitance Fig. 1 
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TIMING WAVEFORM OF WRTE CYCLE 
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TIMING WAVEFORM OF COMBINATION READ/WRTE CYCLE(ADSP CONTROLLED, ADSC=HIGH) 
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TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE(ADSC SouGuee: ADSP=HIGH) 2 

7 CLOCK 

: _ “I 

5 ADSC : : 

IC CK 
wo 

7 : : ! , : | | | | | : 

canon —— (Coie flo fees) —— : 

g i ca d : 

z = 


30 
i 
@ 
=) 
ag 
gs 
© 


TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE(ADSP CONTROLLED, ADSC=HIGH) 
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TIMING WAVEFORM OF POWER DOWN CYCLE 
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KM732V589/L 


32Kx32 Synchronous SRAM 


32Kx32-Bit Synchronous Pipelined Burst SRAM 


FEATURES 


Synchronous Operation. 

2 Stage Pipelined operation with 4 Burst. 

On-Chip Address Counter. 

Self-Timed Write Cycle. 

On-Chip Address and Control Registers. 

Single 3.3V-5%/+10% Power Supply 

5V Tolerant Inputs except I/O Pins 

Byte Writable Function. 

Global Write Enable Controls a full bus-width write. 
Power Down State via ZZ Signal. 

TBO Pin allows a choice of either a interleaved burst or a 
iinear bursi. 

Three Chip Enables for simple depth expansion with No Data 
Contention ; 2 cycle Enable, 1 cycle Disable. 
Asynchronous Output Enable Control. 

ADSP, ADSC, ADV Burst Control Pins. 

TTL-Level Three-State Output. 

100-Pin QFP/TQFP Package 
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FAST ACCESS TIMES 


Cycle Time tCYC 
Clock Access Time 
Output Enable Access Time | toc | 6 | 7 | 


BURST CONTROL 
LOGIC 
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GENERAL DESCRIPTION 


The KM732V589/L is a 1,048,576-bit Synchronous Static Ran- 
dom Access Memory designed for high performance second 
level cache of i486/Pentium and Power PC based System. 

It is organized as 32K words of 32 bits and integrates address 
and control registers, a 2-bit burst address counter and added 
some new functions for high performance cache RAM applica- 
tions; GW, BW, CBO, Zz. 

Write cycles are internally self-timed and synchronous. 

Full bus-width write is done by GW, and each byte write is per- 
formed by the combination of WEx and BW when GW is high. 
And with C31 high, ADSP disabie to suppori address pipelining. 
Burst cycle can be initiated with either the address status pro- 
cessor(ADSP) or address status cache controlier(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys- 
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 

TBO pin is DC operated and determines burst sequence(linear 
or interleaved). 

ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 

The KM732V589/L is fabricated using SAMSUNG's high perfor- 
mance CMOS technology and is available in a 100pin QFP/ 
TQFP package. Multiple power and ground pins are utilized to 
minimize ground bounce. 
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KM732V589/L 
PIN CONFIGURATION(ToP VIEW) 
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Burst Address Advance 
Address Status Processor 
Address Status Controller 
Clock 

Chip Select 

Chip Select 

Chip Select 

Byte Write Inputs 

Output Enable 

Global Write Enable 

Byte Write Enable 
Power Down Input 

Burst Mode Control 
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100 Pin 
(T)QFP 


(20mm x 14mm) 
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N.C. 4 39 
Vss 4 40 
Vop 4] 41 
N.C. C4 42 
N.C. (4 43 
A10 C=] 44 
Aw coc 45 
A12 (J 46 
A13 (4 47 


32,33, 34,35, 36,37, 
44,45, 46,47,48,81, 
82,99, 100 


VbD 
Vss 
N.C. 


| DQao ~ a7 

| DQbo ~ b7 

| DQco ~ c7 
DQdo ~ d7 
VpbaQ 


f Vssa 


32Kx32 Synchronous SRAM 


~ PINNAME 


Power Supply(+3.3V) 
Ground 
No Connect 


Data Inputs/Outputs 


Output Power Supply 
(+3.3V) 
Output Ground 


15,41,65,91 
17,40,67,90 
1,14,16,30,38,39,42,43, 
49,50,51,66,80 
52,53,56,57,58,59,62,63 
68,69,72,73,74,75,78,79 
2,3,6,7,8,9,12,13 
18,19,22,23,24,25,28,29 


4,11,20,27,54,61,70,77 


5,10,21,26,55,60,71,76 
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KM732V589/L 32Kx32 Synchronous SRAM 


FUNCTION DESCRIPTION 


The KM732V589/L is a synchronous SRAM designed to support the burst address accessing sequence of the P6 and Power PC based 
microprocessor. All inputs (with the the exception of OE and ZZ) are sampled on rising clock edges. The start and duration of the burst 
access is controlled by CS1, ADSC, ADSP and ADV. The accesses are enabled with the chip select signals and output enabled signals. 
Wait states are inserted into the access with ADV. 


When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. 


Read cycles are initiated with ADSP(regardiess of WEx and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output pins. ADV is 


ignored on the clack edge that samples ADSP asserted, but is sampled on the subsequent clock edaes. The address increases inter- 


nally for the next access of the burst when WEx are sampled High and ADV is sampled low. And ADSP is blocked to control signals by 
disabling CS1. 


All byte write is done by GWiregardless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GW is high. 

Write cycles are performed by disabling the output buffers with OE and asserting Wex. WEx are ignored on the clock edge that samples 
ADSP low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled Low(regardless of 
OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next address of burst, 
if both WEx and ADV are sampled Low. Individual byte write cycles are performed by any one or more byte write enable signals(WEa, 
Web, WEc or Wed) sampled low. The WEa controls DQao ~ DQa7, WEb controls DQbo ~ DQb7, WEc controls DQco ~ DQc7, and WEd 
controls DQdo ~ DQd7. Read or write cycle may also be initiated with ADSC, instead of ADSP. The differences between cycles initiated 
with ADSC and ADSP as are follows; 


ADSP must be sampled high when ADSC is sampled fow to initiate a cycle with ADSC. 
WEx are sampled on the same clock edge that sampled ADSC low(and ADSP high). 


Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 


BURST SEQU ENCE TABLE (Interleaved Burst) 


: First Address 


Fourth Address 


(Linear Burst) 


~ First Address 


Fourth Address 
NOTE : 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 
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KM732V589/L 32Kx32 Synchronous SRAM 


TRUTH TABLES 
SYNCHRONOUS TRUT 


H 


T 


ABLE 


> 


NOTE: 1. X means "Don't Care”. 
2. The rising edge of clock is symbolized by 1. 
3. WRITE = L means Write operation in WRITE TRUTH TABLE. 
WRITE = H means Read operation in WRITE TRUTH TABLE. 
4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 


WRITE TRUTH TABLE 
———- } Operation — 


m 
al 


NOTE : 1. X means "Don't Care". 
2. All inputs in this table must meet setup and hold time around the rising edge of CLK( f ). 


ASYNCHRONOUS TRUTH TABLE 


(See Notes 1 and 2): NOTE 
me i ee 1. X means "Don't Care”. 


ee = a 2. ZZ pin is pulled down internally 
3. For write cycles that following read cycles, the output buffers must 
be disabled with OE, otherwise data bus contention will occur. 
4. Sleep Mode means power down state of which stand-by current 
does not depend on cycle time. 
5. Deselected means power down state of which stand-by current 


Deselected depends on cycle time. 
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KM732V589/L 32Kx32 Synchronous SRAM 


PASS-THROUGH TRUTH TABLE 


; Initiate Read Cycle : 
Write Cycle, All bytes Ail: | Addrass=An 


Address=An-1, Data=Dn-1 Data=Qn-1 for ail bytes 


Write Cycle, All bytes AIL No new cycle H H L No carryover from 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes previous cycle 


Read Cycle 


Write Cycle, All bytes AIL No new cycle H H H No carryover from 
Address=An-1, Data=Dn-1 Data=High-Z previous cycle 


Write Cycle, One byte ae intate ae i eras Read Cycle 


= “Dn. net )Address=An = 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte Data=Qn 


Write Cycle, One byte One L No new cycle H H L No carryover from 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte previous cycle 


NOTE : 1. This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 
2. WEx means Wea ~ WEd. 


ABSOLUTE MAXIMUM RATING* 

Parameter 

Voltage on VoD Supply Relative to Vss 
ae eee 


| . 
iPower Diselpationir = ao ee ee We 
ToPR 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 


Supply Voltage 


Fo 


= 1MHz) 


mbok dition 
Input Capacitance VIN=0V 
Output Capacitance 


*NOTE : Sampled not 100% tested. 
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DC ELECTRICAL CHARACTERISTICS 
YDB r Sev ee A Oe) 


Test Condi 
to Vp 


; VIN = Vss to VpD 


Vss -2 


Input Leakage Current Vpb = 


3 RIE 
> 


Standby Current 


> 


> 


3 


2 


fe ee 
ae ee 
Operating Current icc | Device Selected, lour=OmA,ZZ<Vu, | -13 | - | 200 
All Inputs = ViL or Vil | -15 | - | 180 
Cycle Time = tCYC min | -17 | - | 160 
30 
All Inputs <0.2V or 2 Vpp-0.2V 
Device deselected, louT = OmA, al 5 
Isp1. | ZZ<0.2V,f=0, 
All Inputs=fixed (VoD-0.2V or 0.2V) 1 
5 
00 
Output Low Voltage lot = 8.0mA 
Output High Voltage lon = -4.0mA 


Output Leakage Current Output Disabled, VouT = Vss to Vppa -2 
Device deselected, lout = OmA, 
2Z<=ViL, f = Max, 
Device deselected, lout = OmA, a 
IsB2 ZZ 2 Vobpd-0.2V, f = Max, 
Alt Inputs = Vit or = VIH a 
ot fied 
‘OH 
input Low Voltage 
input High Voltage 


5 5** 


* ViL(min) = -3.0(Pulse Width S 20ns) 
** in Case of I/O Pins, the Max. ViH = Vopa + 0.5V 


TEST CONDITIONS 


vale 


input Puse Level 
Input Rise and Fall Time(Measured at 0.3V and 2.7V) 
Input and Output Timing Reference Levels 
Output Load 


Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 


+3.3V 
Dout 319.2 
353.2 5pF* 
VL=1.5V = 
* Capacitive Load consists of all components of 
the test environment. * Including Scope and Jig Capacitance 


Fig. 1 
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AC TIMING CHARACTERISTICS 
(VoDeS 3V 


Clock High to Output High-Z 
FClockHigh Pulse With ——=SCS~rCH CS 
Clock LowPulse Wieth ———SSSS«d CC 
[Address Status Setup to OlockHigh + SS_—_—*| 
Data Setupto Glock igh «OS 
-Wte Setup to Cock High(GW, BW, WEX) [WS 
arses non ee =A 0 
[Address Status Hold from GiockHigh SH (| 05 _| 
[Data Holdtrom ClockHigh———SS« HC = 
[Write Hold from Clock High(GW, BW, WER) [WH | 05 | 
[Address Advance Holdfrom Clock High | tADVH | 05 _| 
[Chip Select Holdfrom GlockHigh + tsH_—«|— is _| 
[ZZHightePowerDown —=SS« OSC 
[2ZlowtoPowerUp ——=s=~=“‘“‘;é‘drIPUSSOC*™=C?:~=Cd 


NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 
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TIMING WAVEFORM OF READ CYCLE 


“V68SACE LIN 


SJINO¥LII13 wg. 


ell eae Cl NEE |f 
NOTES : ae a s GW= oie H, 1, BW = L, WEx =L ” 
& &] Undefined = 


TIMING WAVEFORM OF WRTE CYCLE 
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Wark Y\ 


i} 
ERRKRKRERRYZ re yi XY 
1 ERR Ny _ 02-2 KY RX Des X 
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TIMING WAVEFORM OF COMBINATION READ/WRTE CYCLE = 
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et) 

NO 
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| 
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1 tHZC we ou 120 ! tOH 5 

| / | / YY) NYY) "0 iN) XX > 

Data Out —K f(r i os [eae io 

: . ” 

wn 

Don’ tC ra 

o Undefined 
g = 


396 
a 
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TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE 
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TIMING WAVEFORM OF POWER DOWN CYCLE 


tcYC 


Li: 


i { 1 | 
l | 


| 
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= i oy 


|, SLL 
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S9IN0¥19373 
> 
oO 
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1 1 
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OE | itt aay 
Poe oe ee nee 


1 ! 
| | i tHZc | l I \ | 1 tHZOE 
(4 NOXXAARAR AAR AD 
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{ 
YAAAA/ VAAAA/ 
(D2 02-2089 
NYY YY VV 
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| 
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Data In 


Data Out AY) AYA) 
PUS 


AXAXXAXXAXXAXAX) CXAXAXAXAXAXAXAAXAXAAXAXAA) 


Normal Operation Mode 


ZZ 


L99 
EG 
Cc 
rom 
rom 
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KM732V589/L 32Kx32 Synchronous SRAM 


APPLICATION INFORMATION 

DEPTH EXPANSION 

The Samsung 32Kx32 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 32K depth to 64K depth without extra logic. 


|/O [0:63] 
Data 


Address 


A\0:15] 


CLK a 


Aris] | Ajo:14] 


a 
Address Data 


Address Data 


64-Bits CLK  32Kx32 |} >| CLK 32Kx32 
Microprocessor Address —-~ SPB ———- SPB 
CLK WE. We. 
Ex 1 ina WEx 
ate (Bank 0) a (Bank 1) 
Cache OE }+——> OE 
Controller GS1 | 651 
ADV ADSP DV ADSP WU 


er oe eee eee 
ADS 


INTERLEAVE READ TIMING (Refer to non-interleave write timing for interleave write timing) 


Clock 


anpRess] 


ly I ! ' | | t 
| | i 


La ‘2 
\ Bank 0 is seledted by CS2, and Bank 1 deselected by'CS2 | l ! ! el 
i 


wl 


Data Out 
(Bank 0) 


Data Out 


WX) 
(Bank 1) 


O xf 
A 


KY Undefined Don't Care 
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KM732V589A/L 32Kx32 Synchronous SRAM 
32Kx32-Bit Synchronous Pipelined Burst SRAM 


FEATURES GENERAL DESCRIPTION 

« Synchronous Operation. The KM732V589A/L is a 1,048,576-bit Synchronous Static Ran- 

« 2 Stage Pipelined operation with 4 Burst. dom Access Memory designed for high performance second 

« On-Chip Address Counter. level cache of Pentium and Power PC based System. 

+ Self-Timed Write Cycle. It is organized as 32K words of 32 bits and integrates address 

« On-Chip nadie and Control Registers. and control registers, a 2-bit burst address counter and added 

7 oe = = 3.3V-5%/+ 10% Power Sup ply some new functions for high performance cache RAM applica- 

. olerant Inputs except I/O Pins tions: GW BW [BO 2z 

« Byte Writable Function. et, : EERE . 

. Global Write Enable Controls a full bus-width write. Write cycles are internally self-timed and synchronous. 

. Power Down State via ZZ Signal. Full bus-width write is done by GW, and each byte write is per- 

- [BO Pin allows a choice of either a interleaved burst or a formed by the combination of Wex and BW when GW is high. 
linear burst. And with CS1 high, ADSP disable to support address pipelining. 

« Three Chip Enables for simple depth expansion with No Data Burst cycle can be initiated with either the address status pro- 
Contention ; 2 cycle Enable, 1 cycle Disable. cessor(ADSP) or address status cache controller(ADSC) inputs. 

« Asynchronous Output Enable Control. Subsequent burst addresses are generated internally in the sys- 

« ADSP, ADSC, ADV Burst Control Pins. tem's burst sequence and are controlled by the burst address 

« TTL-Level Three-State Output. advance(ADV) input. 


100; PI OER ETGEE Peerage LBO pin is DC operated and determines burst sequence(linear 


or interleaved). 


FAST ACCESS TIMES ZZ pin controls Power Down State and reduces Stand-by current 
= Es ae = regardiess of CLK. 

oe S Q Un The KM732V589A/L is fabricated using SAMSUNG's high per- 

tCYC formance CMOS technology and is available in a 100pin QFP/ 

TQFP package. Multiple power and ground pins are utilized to 


Clock Access Time tCD 
Output Enable Access Time} tOE 


minimize ground bounce. 


32Kx32 


xV BURST CONTROL BURST MEMORY 
WAV LoGic ADDRESS ja'o~A'1 ARRAY 
COUNTER 


> > 

| 5 

Ul QO} 
CONTROL d 
REGISTER 


ADDRESS 
Ao~A14 REGISTER 
\ DATA-IN 


aa REGISTER 
Cs 0 

CS2 p 

eos 

GW \, OUTPUT 
Wea “tose, «S| CER 
WEa LoGic 

Web | BUFFER _| 
Wee 

Wed 

OE 

zz 


DQao ~ DQd7 


a ™ 
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KM732V589A/L | 32Kx32 Synchronous SRAM 
PIN CONFIGURATION(TOP VIEW) 


Roms) 4 2B B 
2: B3RREER e sSBEBBER es « 


NC. 18G5S8FHFESBEHGHFFEEGLVGKVS GS HQ Nc 

DQco 20 79 DQb7 
DQc1 3 78 DQbs 
Vppa 4 77 Vopa 
Vssa 5 76 Vssa 
DQc2 6 75 DQbs 
DQc3 7 74 DQb4 
DQc4 8 73 NQh3 
DQcs FH 9 72 FJ DQb2 
Vssa [— 10 71 F 3 Vssa 
Vppe 4 11 . 70 E= Vope 
DQcs —J 12 1 00 Pin 69 = Dab 
DQc7 [> 13 68 F>— DQbo 
N.C, 4 14 67 F— Vss 

Vop [J 15 Q 66 E[NC. 
N.C. = 16 (T) FP 65 -— Vpop 

Vss (7 17 64 F422 
DQdo ——+ 18 63 | — DQaz 
Dadi =] 19 (20mm x 14mm) 62 Daas 
Vopa C4 20 61 F3 Vppe 
Vssq C— 21 60 F 4 Vssa 
DQd2z &—j 22 59 F— DQas 
DQd3 [—| 23 58 F DQaa 
DQd4 CH 24 57 -— DQa3 
DQds5 (— 25 56 -— DQa2 
Vssq C+ 26 55 EF Vssa 
Vppe [27 54 F— Vopa 
DQdé [— 28 53 |= Daa 
DQd7 (=| 29 52 | DQao 
NCCIMVSASSBSEBSSSYISITSSSSSeRQsifFonc 

oes ~ 2 YEP ABoo fTgtgetoonu 
Bot eee oes oe ence cs 


PIN NAME 
ee \M __TOQFPPINNO.. | SY Fees 
Address Inputs 32,33 ,34,35,36,37, Power Supply(+3.3V) 15,41,65,91 
44,45,46,47,48,81, | Ground 17,40,67,90 
82,99, 100 | N.C. No Connect 1,14,16,30,38,39,42,43, 
Burst Address Advance 49,50,51,66,80 
Address Status Processor Data Inputs/Outputs 52,53,56,57,58,59,62,63 
Address Status Controller 68,69,72,73,74,75,78,79 
Clock 2,3,6,7,8,9,12,13 
Chip Select 18,19,22,23,24,25,28,29 
Chip Select 
Chip Select Output Power Supply | 4,11,20,27,54,61,70,77 
Byte Write Inputs 
Output Enable Output Ground 5,10,21,26,55,60,71,76 
Global Write Enable 
Byte Write Enable 
Power Down Input 
Burst Mode Control 
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FUNCTION DESCRIPTION 


The KM732V589A/L is a synchronous SRAM designed to support the burst address accessing sequence of the P6 and Power PC based 
microprocessor. All inputs (with the exception of OE and ZZ) are sampled on rising clock edges. The start and duration of the burst 
access is controlled by CS1, ADSC, ADSP and ADV. The accesses are enabled with the chip select signals and output enabled signals. 
Wait states are inserted into the access with ADV. 


When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. 


Read cycles are initiated with ADSP(regardless of WEx and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output pins. ADV is 
ignored on the clock edge that samples ADSP asserted, but is sampled on the subsequent clock edges. The address increases inter- 
nally for the next access of the burst when WEx are sampled High and ADV is sampled low. And ADSP is blocked to control signals by 
disabling CS1. 


All byte write is done by GW(regardless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GW is high. 

Write cycles are performed by disabling the output buffers with OE and asserting WEx. WEx are ignored on the clock edge that samples 
ADSP low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled Low(regardless of 
OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next address of burst, 
if both WEx and ADV are sampled Low. Individual byte write cycles are performed by any one or more byte write enable signals(WEa, 
Web, Wec or WEd) sampled low. The WEa controls DQao ~ DQaz7, WEb controls DQbo ~ DQb7, WEc controls DQco ~ DQc7, and Wed 
controls DQdo ~ DQd7. Read or write cycle may also be initiated with ADSC, instead of ADSP. The differences between cycles initiated 
with ADSC and ADSP as are follows; 


ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
WEx are sampied on the same clock edge that sampled ADSC low(and ADSP high). 


Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 


BURST SEQUENCE TABLE (Interleaved Burst) 


First Address 


Fourth Address 


First ddress 


Fourth Address 
NOTE : 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 


a ™ 
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TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 


Ranin Diurat DandA Cuala 
Boy Owes inca vyus 


FER Ere 
a 
‘ 
; 


Evtarnal Addrace 
oxMTSHna, ACCrSss 


] I 1 
x x L 
Rae ae ae eee ee 


NOTE: 1. X means "Don't Care”. 
2. The rising edge of clock is symbolized by f. 
3. WRITE = L means Write operation in WRITE TRUTH TABLE. 
WRITE = H means Read operation in WRITE TRUTH TABLE. 
4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 


WRITE TRUTH TABLE 


NOTE: 1. X means "Don't Care”. 
2. All inputs in this table must meet setup and hold time around the rising edge of CLK( f ). 


ASYNCHRONOUS TRUTH TABLE 


(See Notes 1 and 2): NOTE 
ra ra] 1. X means "Don't Care”. 
= 2. ZZ pin is pulled down internally 
Sleep Mode 3. For write cycles that following read cycles, the output buffers must 


ae be disabled with OE, otherwise data bus contention will occur. 
a 4. Sleep Mode means power down state of which stand-by current 
does not depend on cycle time. 


5. Deselected means power down state of which stand-by current 
depends on cycle time. 
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PASS-THROUGH TRUTH TABLE 


Write Cycle, All bytes inttie’ Read Cycle Read Cycle 
Address=An-1, Data=Dn-1 apical unseat iu Data=Q 
Data=Qn-1 for all bytes aren 


Write Cycle, All bytes AVL No new cycle H H L No carryover from 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes previous cycle 
Write Cycle, All bytes AIL No new cycle H H H No carryover from 
Address=An-1, Data=Dn-1 Data=High-Z previous cycle 

F Initiate Read Cycle 
Write Cycle, One byte a Read Cycle 

2 rye. One L_ | Address=An L H L s 

Address=An-1, Data=Dn-1 Data=Qn-1 for one byte ce ale Data=Qn 


NOTE : 1. This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 
2. WEx means Wea ~ WEd. 


ABSOLUTE MAXIMUM RATING* 


arame' 


Voltage on Vpp Supply Relative to Vss 


Voitage on Vopa Supply Relative to Vss 
Voltage on Input Pin Relative to Vss 
1.2 


Storage Temperature -65 to 150 
Operating Temperature 0 to 70 
Storage Temperature Range Under Bias -10 to 85 ‘ 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 


9, 
2 


OPERATING CONDITIONS (0° < Ta < 70°) 


Parameter =-——s| Ss Symbol 


Supply Voltage 


Hz) 


[TestCondition [Mi 


vneov | 


*NOTE : Sampled not 100% tested. 
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DC ELECTRICAL CHARACTERISTICS 
(VDD=3.3V-5%+10%, TA= 0 to 70°) 


Operating Current 


Standby Current 


Device deselected, louT = OmA, 
ZZ <0.2V, f =0, 
All Inputs=fixed (Vop-0.2V or 0.2V) 


Device deselected, louT = OmA, 
ZZ=2Vop-0.2V, f = Max, 
All Inputs $ VIL or = VIH 


Output High Voltage 
Input Low Voltage 
Input High Voltage VI 


* ViL(min) = -3.0(Pulse Width S 20ns) 
** In Case of I/O Pins, the Max. VIH = Voda + 0.5V 


TEST CONDITIONS 
(TA= 0° to 70°C, VdD=3.3V-5%/+10% unless otherwise specified) 


Pare 


Input Pulse Level 


Output Load See Fig. 1 


Output Load(A) ; Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 


+3.3V 
RL=502 
Dout Dout 319.2 
VL=1.5V 
1 I al 30pF* 353.2 5pF* 
* Capacitive Load consists of all components of 
the test environment. * Including Scope and Jig Capacitance 


Fig. 1 
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AC TIMING CHARACTERISTICS 
A TA 0% to 70°) | 


foyeletime ——SSSCSC~S~—~—Ss “dP TY 
tC i 
(OE 


Output Hold from Clock High 


oO 


Clock High Pulse Width 
Clock Low Pulse Width ~ 


Data Setup to Clock High tDS 


Write Setup to Clock High(GW, BW, WEx) 


Se 
| 80 
as 
td 
tango =4 
| 40 
| 60 
ene 
=e 
ae ee 
eee 
b= A 
Paswcesl 
= 


Address Hold from Clock High 
Address Status Hold from Clock High 
Data Hold from Clock High 


Write Hold from Clock High(GW, BW, WEx) 


ZZ Low to Power Up 


NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 
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TIMING WAVEFORM OF READ CYCLE 


ns CS = 
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NOTES : eee paul s GW=L, 0 


=L,C 
=H, 0 


oats and CS: 
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DX\ Ri RX XK 


rGW= pe L, WEx =L 


=L 
=La nd C52 = H, or CS1 =L, andCS2 =L 
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TIMING WAVEFORM OF COMBINATION READ/WRTE CYCLE 
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TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE 
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TIMING WAVEFORM OF POWER DOWN CYCLE 
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KM732V589A/L , 32Kx32 Synchronous SRAM 


APPLICATION INFORMATION 
DEPTH EXPANSION 


The Samsung 32Kx32 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 32K depth to 64K depth without extra logic. 


1/O[0:63) 
Data 
Address 
A\o:15] A\o:14] Ais} | Alo:14] 
CLK k Address Data Address Data 
CS2 CS2 
cS2 
64-Bits ¥ 32Kx32 CLK 32Kx32 
Microprocessor Address SPB ——— SPB 
ADSC spam ADSC spram 
CLK Wex +}+————>| WEx 
— (Bank 0) ae (Bank 1) 
Cache e) a > OE 
Controller G31 fe a Re 
DV ADSP ADV ADSP | 
f t f 
ADS | t 


INTERLEAVE READ TIMING (Refer to non-interleave write timing for interleave write timing) 
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ki Undefined Don't Care 


PSiMsUNg “ 


ELECTRONICS 


KM732V596A/L 32Kx32 Synchronous SRAM 
32Kx32-Bit Synchronous Pipelined Burst SRAM 
FEATURES GENERAL DESCRIPTION 


« Synchronous Operation. 
« 2 Stage Pipelined operation with 4 Burst. 
e On-Chip Address Counter. 
« Write Self-Timed Cycle. 
On-Chip Address and Control Registers. 
Vob=3.3V-5%/+10% Power Supply for 3.3V I/O. 
Vop=3.3V+5% Power Supply for 2.5V 1/O. 
I/O Supply Voltage : 3.3V-5%/+10% for 3.3V 1/0 
or 2.5V+0.4V/-0.13V for 2.5V I/O 
5V Tolerant Inputs except I/O Pins. 
Byte Writable Function. 
Global Write Enable Controls a full bus-width write. 
Power Down State via ZZ Signal. 
Asynchronous Output Enable Control. 
ADSP, ADSC, ADV Burst Control Pins. 
CBO Pin allows a choice of either a interleaved burst or a 
linear burst. 
Three Chip Enables for simple depth expansion with No Data 
Contention ; 2 cycle Enable, 1 cycle Disable. 
« TTL-Level Three-State Output. 
« 100-Pin TQFP Package 


FAST ACCESS TIMES 
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The KM732V596A/L is a 1,048,576 bit Synchronous Static Ran- 
dom Access Memory designed for high performance second 
level cache of Pentium and Power PC based Mobile System. 

It is organized as 32K words of 32 bits and integrates address 
and control registers, a 2-bit burst address counter and added 
some new functions for high performance cache RAM applica- 
tions; GW, BW, CBO, Zz. 

Write cycles are internally self-timed and synchronous. 

Full bus-width write is done by GW, and each byte write is per- 
formed by the combination of WEx and BW when GW is high. 
And with CS nigh, ADSP is blocked to control signals. 

Burst cycle can be initiated with either the address status pro- 
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys- 
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 

TBO pin is DC operated and determines burst sequence(linear 
or interleaved). 

ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 

The KM732V596A/L is fabricated using SAMSUNG's high per- 
formance CMOS technology and is available in a 100pin TQFP 
package. Multiple power and ground pins are utilized to mini- 
mize ground bounce. 


32Kx32 


MEMORY 


ADDRESS [a‘y ~ a4 AGBAY 


COUNTER 


DATA-IN 


REGISTER 
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KM732V596A/L 


32Kx32 Synchronous SRAM 


PIN CONFIGURATION(ToP VIEW) 


N.C. 
DQco 
DQc1 
Vppa 
Vssa 
DQc2 
DQc3 
DQc4 
DQcs 
Vssa 
Vpba 
DQcé 
DQc7 

N.C. 

Vpp 

N.C. 

Vss 
DQdo 
DQd1 
Vpbpa 
Vssaq 
DQd2 
DQd3 
DQd4 
DQds 
Vssa 
VpDa 
DQdsé 
DQd7 

N.C. 


COON OO RWN = 


| 32.33, 34,35, 36,37, 
44,45, 46,47,48,81. 


Burst Address Advance 
Address Status Processor 
Address Status Controller 
Clock 

Chip Select 

Chip Select 

Chip Select 

Byte Write Inputs 

Output Enable 

Global Write Enable 
Byte Write Enable 
Power Down Input 

Burst Mode Control 
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97 F1CS2 


96 | 7 WEd 


Ea 


92 F3 CS2 


95 [— WEc 


94 -F—4 WEb 


91 [4 Vop 


100 Pin 
TQFP 


(20mm x 14mm) 


Power Supply(+3.3V) 
Ground 
No Connect 


Data Inputs/Outputs 


Output Power Supply 
(2.5V or 3.3V) 
Output Ground 


aL | PINNAME | 


__TOFPPINNO. 
15,41,65,91 

17,40,67,90 
1,14,16,30,38,39,42,43, 
49,50,51,66,80 
52,53,56,57,58,59,62,63 
68,69,72,73,74,75,78,79 
2,3,6,7,8,9,12,13 

18, 19,22,23,24,25,28,29 


4,11,20,27,54,61,70,77 


5,10,21,26,55,60,71,76 
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KM732V596A/L ~— 32Kx32 Synchronous SRAM 


FUNCTION DESCRIPTION 


The KM732V596A/L is a synchronous SRAM designed to support the burst address accessing sequence of the Pentium and Power PC 
based microprocessor. All inputs(with the exception of OE and ZZ) are sampled on rising clock edges. The start and duration of the burst 
access is controlled by CS1, ADSP, ADSC and ADV. The accesses are enabled with the chip select signals and output enabled signals. 
Wait states are inserted into access with ADV. 


When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to Low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 


Read cycles are initiated with ADSP(regardless of Wex and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output [ins. ADV is 
ignored on the clock edge that samples ADSP asserted, but is sampled on the subsequent clack edges. The address increases inter- 
nally for the next access of the burst when WEX are sampled high and ADV is sampled Low. And ADSP is blocked to control signals by 
disabling CS1. 


All byte write is done by GW(regardless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GW is High. Write cycles are performed by disabling the output buffers with OE and asserting WEx. WEx are ignored on the clock edge 
that samples ADSP Low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled 
Low(regardless of OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next 
address of burst, if both WEx and ADV are sampled Low. Individual byte write cycles are performed by any one or more byte write 
enable signals(WEa, Web, WEc or WEd) sampled low. THE WEa control DQao ~ DQaz7, WEb controls DQbo ~ DQb7, WEc control DQco 
~ DQc7, and WEd control DQdo ~ DQd7. Read or write cycle may also be initiated with ADSC, instead of ADSP. The differences 
between cycles initiated with ADSC and ADSP as are follows; 


ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
WEX are sampled on the same clock edge that sampled ADSC low(and ADSP high). 


Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 


BURST SEQUENCE TABLE 
First Address area 


Fourth Address 
(Linear Burst) 


: sore erro SaaS Ga 


Fourth Address 
NOTE : 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 
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KM732V596A/L 32Kx32 Synchronous SRAM 


TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 


CLK. 
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| _NextAddress_—|__Continue BurstRead Cycle 
|___Next Address |__Confinue Burst Write Cycle 
| __ Next Address |——Confinue Burst Write Cycle | 
|___Current Address |_ Suspend Burst Read Cycle | 
| Current Address_— | Suspend Burst Read Cycle 
| Current Address |_—_ Suspend Burst Write Cycle | 
|___Current Address |__ Suspend Burst Write Cycle | 


Sed eedadaaas 


Peeee ead 
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E 
A 
xr 


Xx 


NOTE: 1. X means "Don't Care”. 
2. The rising edge of clock is symbolized by 1. 


3. WRITE = L means Write operation in WRITE TRUTH TABLE. 
WRITE = H means Read operation in WRITE TRUTH TABLE. 
4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 


TE ae — Operation. : : e To 

J READ 
po READ 
| WRITEBYTE 
| WRITEBYTED | 
| WRITEBYTEcandd 
| WRITEALLBYTES 
ae a ee ee ae a ee ee eee 
NOTE: 1. X means "Don't Care". 

2. All inputs in this table must meet setup and hold time around the rising edge of CLK( f ). 


ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): NOTE 


Gp ee To Status | 1- means “Don't Care”. 
Sleep Mode 


2. ZZ pin is pulled down internally. 

3. For write cycles that following read cycles, the output buffers must 
be disabled with OE, otherwise data bus contention will occur. 

4. Sleep Mode means power down state of which stand-by current 
does not depend on cycle time. 

5. Deselected means power down state of which stand-by current 
depends on cycle time. 


Deselected 
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KM732V596AIL ::;. 32Kx32 Synchronous SRAM 


PASS-THROUGH TRUTH TABLE 


: Initiate Read Cycle 
Write Cycle, All bytes Ait. \Addross=an Read Cycle 


Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes Data=Qn 
Write Cycle, All bytes AIL No new cycle H H L No carryover from 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes previous cycle 

Write Cycle, All bytes AIL No new cycle H H H No carryover from 

Address=An-1, Data=Dn-1 Data=High-Z previous cycle 


Write Cycle, One byte yaete Aes u eee Read Cycle 
Address=An-1, Data=Dn-1 Data=Qn 


Write Cycle, One byte One L No new cycle H H L No carryover from 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte previous cycle 


Data=Qn-1 for one byte 
NOTE : This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 


ABSOLUTE MAXIMUM RATING* 


[PowerDissipation = P| 


< 


Storage Temperature -65 to 150 
Operating Temperature 0 to 70 
Storage Temperature Range Under Bias -10 to 85 i 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 


Supply Voltage 


Supply Voltage 
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KM732V596A/L 32Kx32 Synchronous SRAM 
CAPACITANCE*(Ta = 25°C, f = 1MHz) 


Input Capacitance 


: = cee 


CIN 


*NOTE : Sampled not 100% tested. 


DC ELECTRICAL CHARACTERISTICS 
(V0D=3.3V-5%/+10%, VoDa=3.3V-5%/+10%, or VDD=3.3V +5%, VoODa=2.5V+0.4V/-0.13V, TA= 0°C to 70°C) 
al = - TestConditions L 


Input Leakage Current(except ZZ) Vbb = Vss to Vpp, VIN = Vss to Vpb -2 
Output Leakage Current Output Disabled, Vout = Vss to Vopa -2 


Operating Current Icc Device Selected, lout = OmA, 
ZZ <= Vit, All Inputs = VIL or ViH 
Cycle Time 2 tCYC min 


Standby Current Device deselected, lout = OmA, ZZ=ViL, 
f = Max, All inputs <=0.2V or = Vop-0.2V 


3 
> 


Device deselected, lout = OmA, 


3 
> 


2Z<0.2V, f= 0, 
All Inputs = fixed( Vop-0.2V or 0.2V) 


3 
> 


Device deselected, louT = OmA, 
222 Vood-0.2V, f = Max, 
All Inputs S$ Vit or 2 VIH 


ee eae 


* Vit(min) = -3.0(Pulse Width = 20ns) 
** In Case of I/O Pins, the Max. VIH = VoDQ + 0.5V 
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KM732V596A/L_ 32Kx32 Synchronous SRAM 


TEST CONDITIONS 
(TA= 0 to 70°C, VoD=3.3V-5%/+10%, VDDQ=3.3V-5%/+10%, or VDD=3.3V +5%, VoDa=2.5V +0.4V/-0.13V) 


0 to 2.5V 


0 to 3V 
2ns 


1.5V 


See Fig. 1 


Output Load(A) Output Load(B),(3.3V I/O) 
(for tLZC, tLZOE, tHZOE& tHZC) 


RL=50.2 
Dout -+3.3V 
VL=1.5V for 3.3V I/O 
ic 30pF* — Vond/2for2.5V IO not 319.2 
353.2 5pF* 
* Capacitive Load consists of all components of 
the test environment. * Including Scope and Jig Capacitance 
Output Load(C),(2.5V I/O) 
(for tLZC, tLZOE, tHZOE& tHZC) 
+2.5V 
16672 
Dout 
1538 2 5pF* 
* Including Scope and Jig Capacitance 
Fig. 1 
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KM732V596A/L_ 32Kx32 Synchronous SRAM 


AC TIMING CHARACTERISTICS 
(VDD=3.3V-5%/+10%, VDDQ=3.3V-5%/+10%, or oe VoDaQ= oo AVI- 0.13V, TA= 0 to 70C) 
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Output Enable Lowto OutputiowZ | _azor__| 0 | - 

Output Enable High to OutptHighZ ———_—_—+| ZOE | aed 

[Glock High Pulse With ———SCSCS~dtCSCS «dC 

‘ClockLowPuse with —S=SC~—~—SCSCiSCSC*‘idS SPCC 

Address Setupto ClookHigh_——S~dSCiASSC*dCO 

Adaress Status Setupto Ciockigh + —s8——~da 
Eee 
ws] 


7 

Address Holditom GlockHigh _——=dtSAH 

Adaress Status Hold fom GlockHigh | SH | 05 _| 
[0H 


(=) 
nn 


? 
Chip Select Hold from Clock High 
ZZ High to Power Down tPDS cycle 
ZZ Low to Power Up tPUS 


NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 
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TIMING WAVEFORM OF READ CYCLE 
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NOTES : WRITE = pee s GW t GW= H, BW=L, WEx =L 
CS=Lm 


W=L, 0 
Cais L, CS2 =H andCS2=L Don’ t Care 


CS= Hee ns CS4 =H, or CS1 =L and CS2 =H, or CS1 =L, and CS2 =L R Undefined 
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TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE 
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TIMING WAVEFORM OF POWER DOWN CYCLE 
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KM732V596A/L 32Kx32 Synchronous SRAM 


APPLICATION INFORMATION 
DEPTH EXPANSION 


The Samsung 32Kx32 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 32K depth to 64K depth without extra logic. 


64-Bits 


Microprocessor 


Cache 
Controller 


INTERLEAVE READ TIMING (Refer to non-interleave write timing for interleave write timing) 
2 Cycle Enable - 1 Cycle Disable Mode can reduce Data Contention in Dual Bank Operation. 
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EY Undefined Don't Care 
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KM732V595A/L 32Kx32 Synchronous SRAM 
32Kx32-Bit Synchronous Pipelined Burst SRAM | 


FEATURES GENERAL DESCRIPTION 
« Synchronous Operation. The KM732V595A/L is a 1,048,576 bit Synchronous Static Ran- 
« 2 Stage Pipelined operation with 4 Burst. dom Access Memory designed for high performance second 
« On-Chip Address Counter. level cache of Pentium and Power PC based System. . 
+ Self-Timed Write Cycle. It is organized as 32K words of 32 bits and integrates address 
+ On-Chip Address and wont Regeters, and control registers, a 2-bit burst address counter and added 
« Core Supply Voltage - 3:3V 5% some new functions for high performance cache RAM applica- 
« 5V Tolerant Inputs except I/O Pins tions: GW BW [BO 2z 
« \/O Supply Voltage : 2.5V+0.4/-0. 13V. ee 4 tp emia ‘ 
. Byte Writable Function. Write cycles are internally self-timed and synchronous. 
. Global Write Enable Controls a full bus-width write. Full bus-width write is done by GW, and each byte write is per- 
. Power Down State via ZZ Signal. formed by the combination of WEx and BW when GW is high. 
- CBO Pin allows a choice of either a interleaved burst or a And with CS1 high, ADSP is blocked to control signals. 
linear burst. Burst cycle can be initiated with either the address status pro- 
+ Three Chip Enables for simple depth expansion with No Data cessor(ADSP) or address status cache controller(ADSC) inputs. 
Contention ; 2 cycle Enable, 1 cycle Disable. Subsequent burst addresses are generated internally in the sys- 
Asynchronous Output Enable Control. tem's burst sequence and are controlled by the burst address 
ADSP, ADSC, ADV Burst Control Pins. advance(ADV) input. 


TTL-Level Three-State Output. 
100-Pin TQFP Package 


oe @ @ 


LBO pin is DC operated and determines burst sequence (linear 
or interleaved). 
ZZ pin controls Power Down State and reduces Stand-by current 


FAST ACCESS TIMES regardless of CLK. 
ooo — — —— The KM732V595A/L is fabricated using SAMSUNG's high per- 
ne ol | 6 | 


meter | i It : 3 |: 40| Unit formance CMOS technology and is available in a 100pin TQFP 
Cycle Time tCYC [6.6|7.5(8.6| 10| ns package. Multiple power and ground pins are utilized to mini- 
mize ground bounce. 
ClockAcsessTime | 10d [44|so]so]55| ne 
Output Enable Access Time | 10 [4.8] 4.8]5.0/5.5| ns | 


LOGIC BLOCK DIAGRAM 


BURST CONTROL 32Kx32 
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MEMORY 
ARRAY 


Ao~ Al 
y ADDRESS 
A0~A14 REGISTER 
DATA-IN 


ADDRESS |a'o ~ a4 
COUNTER 


CONTROL 


Lee | a 
OUTPUT 


ies | BUFFER | 


TOULNOS 


DQao ~ DQd7 
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KM732V595A/L 
PIN CONFIGURATION(TOP VIEW) 


32Kx32 Synchronous SRAM 


5 nN Roem) aT i} NawnkX = = Ww B B > 
228 3BEBEB 8 S3ERBREREB 2 2 

LEE TEE EE 
NCC4H18S8S8SESSSSSSEBEERSES SSB Sgr ING 
DQco C4 2 -—1 DQb7 
DQc1 [4 3 1 DQbs 
Vppa Fj 4 I VpDa 
Vssq C4 5 -—] Vssq 
DQc2 CJ 6 — DQbs 
DQc3 C—] 7 r——) DQb4 
DQc4 Cj 8 1 DQb3 
DQcs5 C7 9 1 DQb2 
Vssq FC -—] Vssa 
V = . IV 
ee = 1 00 Pin waa Dab: 
DQc7 [> -—] DQbo 
N.C. J] Vss 
Vop C4 -— N.C 
ie. a TQFP -— Vpb 
Vss C4 -—1 ZZ 
DQdo —4 -—] DQa7 
Dadi (20mm x 14mm) 1 D@as 
Vopa F r—] Vppa 
Vssq C4 L— Vssa 
DQd2 FC r—1 DQas 
DQd3 -4 -—1 DQa4 
DQd4 C4 +] DQa3 
DQds5 (— r—] DQaz2 
Vssq C4 1 Vssq 
Vope [4 1 Vppa 
DQdé C4 r—] DQa1 
DQd7 C4 1 DQao 
NC TIMVSSSISSRBSSSSISTYE SESS Qstfone 

HOU UU EU UL UU UU Ue 

Pe Oe Se ena a oo 


| TQFP PINNO. 
32,33, 34,35, 36,37, 
44,45, 46,47,48, 81, 
82,99, 100 


Address Inputs — 


Burst Address Advance 
Address Status Processor 
Address Status Controller 
Clock 

Chip Select 

Chip Select 

Chip Select 

Byte Write Inputs 

Output Enable 

Global Write Enable 

Byte Write Enable 
Power Down Input 

Burst Mode Control 


ELECTRONICS 


PINNAME 
Power Supply(+3.3V) 


Ground 
No Connect 


15,41,65,91 

17,40,67,90 
1,14,16,30,38,39, 42,43, 
49,50,51,66,80 
52,53,56,57,58,59,62,63 
68,69,72,73,74,75,78,79 
2,3,6,7,8,9,12,13 
18,19,22,23,24,25,28,29 
4,11,20,27,54,61,70,77 


Data Inputs/Outputs 


Output Power Supply 
(+2.5V) 
Output Ground 


5,10,21,26,55,60,71,76 
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KM732V595A/L 32Kx32 Synchronous SRAM 


FUNCTION DESCRIPTION 
The KM732V595A/L is a synchronous SRAM designed to support the burst address accessing sequence of the P6 and Power PC based 


microprocessor. All inputs (with the exception of OE and ZZ) are sampled on rising clock edges. The start and duration of the burst 
access is controlled by CS1, ADSC, ADSP and ADV. 
The accesses are enabled with the chip select signals and output enabled signals. Wait states are inserted into the access with ADV. 


When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 


Read cycles are initiated with ADSP P(regardless of WEx and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output pins. ADV is 
ianored on the clock edae that samples ADSP asserted, but is sampled on the subsequent clock edges. The address increases inter- 
nally for the next access of the burst when WEx are sampled High and ADV is sampled low. And ADSP is blocked to control signals by 
disabling CS1. 


All byte write is done by GW(regardless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GW is high. 

Write cycles are performed by disabling the output buffers with OE and asserting Wex. WEx are ignored on the clock edge that samples 
ADSP low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled Low(regardless of 
OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next address of burst, 
if both WEx and ADV are sampled Low. Individual byte write cycles are performed by any one or more byte write enable signais(WEa, 
WeEb, WEc or WEd) sampled low. The WEa controls DQao ~ DQa7, WEb controls DQbo ~ DQb7, WEc controls DQco ~ DQc7, and Wed 
controls DQdo ~ DQd7. Read or write cycle may also be initiated with ADSC, instead of ADSP. The differences between cycles initiated 
with ADSC and ADSP as are follows; 


ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
WEx are sampled on the same clock edge that sampled ADSC low(and ADSP high). 


Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 


BURST SEQU ENCE TABLE (Interleaved Burst) 


First Address 


Fourth Address 


(Linear Burst) 


First Address 


Fourth Address 
NOTE : 71. LBO pin must be tied to High or Low, and Floating State must not be allowed. 
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KM732V595A/L 32Kx32 Synchronous SRAM 


TRUTH TABLES 
SYNCHRONOUS TRUTH TABL 


_ Address Accessed eration 
Not Selected 


Not Selected 


Not Selected 
ai Ree 


Not Selected 
Not Selected 


Begin Burst Read Cycle 

ake Begin Burst Write Cycle 

Begin Burst Read Cycle 

Continue Burst Read Cycle 
pt | H | ft |  NextAddress | Continue Burst Read Cycle 
Continue Burst Write Cycle 
Continue Burst Write Cycle 
Suspend Burst Read Cycle 
Suspend Burst Read Cycle 
Suspend Burst Write Cycle 
Suspend Burst Write Cycle 


FPEREEEE EEE rE 
: 
: 
fe 


Bec 


= 


H 


NOTE: 1. X means "Don't Care". 
2. The rising edge of clock is symbolized by /. 
3. WRITE = L means Write operation in WRITE TRUTH TABLE. 
WRITE = H means Read operation in WRITE TRUTH TABLE. 
4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 


WRITE TRUTH TABLE 


er 
READ 
READ 
WRITE BYTE a 
WRITE BYTE b 
WRITE BYTE c and d 
WRITE ALL BYTEs 
WRITE ALL BYTEs 


3 
©: % 
a: 


NOTE : 1. X means "Don't Care". 
2. All inputs in this table must meet setup and hold time around the rising edge of CLK( f ). 


ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): NOTE 


: isn. oe eae 1. X means "Don't Care”. 
Sleep Mode 


2. ZZ pin is pulled down internally 

3. For write cycles that following read cycles, the output buffers must 
be disabled with OE, otherwise data bus contention will occur. 

4. Sleep Mode means power down state of which stand-by current 
does not depend on cycle time. 

5. Deselected means power down state of which stand-by current 


Deselected High-Z depends on cycle time. 
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KM732V595A/L 32Kx32 Synchronous SRAM 


PASS-THROUGH TRUTH TABLE 


P Initiate Read Cycle 
Write Cycle, All bytes All. | Address=An Read Cycle 


Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes 


Write Cycle, Ali bytes AIL No new cycle H H L No carryover from 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes previous cycle 


Write Cycle, All bytes AIL No new cycle H H H No carryover from 
Address=An-1, Data=Dn-1 Data=High-Z previous cycle 
Initiate Read Cycle 


Pedal peer One L | Address=An 
ple Data=Qn-1 for one byte 


Write Cycle, One byte One L No new cycle H H L No carryover from 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte previous cycle 


NOTE : This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 


Read Cycle 
Data=Qn 


ABSOLUTE MAXIMUM RATING* 


ee eee l peo Rating. je oS 

[Voltage on Voo Supply RelatvetoVss | SC] SOG | 

[Voltage on Vopa Supply RelativetoVss | Sop $s] oC eT CV 
[PowerDissipation =| PCT 

| 65to 150 


<Il< 


Storage Temperature -65 to 150 


Operating Temperature 0 to 70 
Storage Temperature Range Under Bias -10 to 85 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 


reliability. 


CAPACITANCE* (Ta = 25°C, f = 1MHz) 
[ae i ee a 


*NOTE : Sampled not 100% tested. 
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KM732V595A/L 32Kx32 Synchronous SRAM 
DC ELECTRICAL CHARACTERISTICS 


Input Leakage Current(except ZZ) 5 to VpD -2 
Output Leakage Current -2 


Device Selected, louT = OmA, 
Operating Current ZZ= VIL, All Inputs = Vit or VIH 
Cycle Time = tCYC min 


Device deselected, lout = OmA, 
ZZ=ViL, f = Max, 
All Inputs =0.2V or 2 VbD-0.2V © 


Device deselected, louT = OmA, 


Standby Current 2Z=0.2V, f= 0, 
All Inputs=fixed (Vop-0.2V or 0.2V) 


Device deselected, louT = OmA, 


ZZ = Vop-0.2V, f = Max, 
All Inputs = Vit or = VIH 


vi 
vi 


* ViL(min) = -3.0(Pulse Width = 20ns) 
** In Case of I/O Pins, the Max. VIH = VpDa + 0.5V 


TEST CONDITIONS 
(TA= 0° to 70°C, Von=3.3V+5%, VoDa=2.5V+0.4V/-0.13V, unless otherwise specified) 


Input Pulse Level = 
Input Rise and Fall Time(Measured at 0.3V and 2.1V) 


Input and Output Timing Reference Levels 
Output Load See Fig. 1 : 


Output Load(B) 
Output Load(A) (for tLZC, tLZOE, tHZOE& tHZC) 
RL=50.2 +2.5V 
VL=Voppa/2 1667 2 
Dout 
1538 22 5pF* 
* Capacitive Load consists of all components of * Including Scope and Jig Capacitance 


the test environment. 


Fig. 1 
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KM732V595A/L 32Kx32 Synchronous SRAM 


AC TIMING CHARACTERISTICS 
( VoD=3.3V+5%, VoDa=2.5V+0.4V/-0.13V, TA= OC to 70) 


Gycle Time | 66 S| - | 8s | aa 
FClockAccess Time —=~S=~“‘*~*dIOSC“*C'S’~S«dP: aw | - | 80 | - | 50] - | 88 | ne 
FOutputnable to DataVaid ———~«ditOE | ~~ ~+| 48 | - | ae | - | 50 | - | 55 | ne 
FClockHighto Outputlowz ——sijwzc”_~d| 0 | - | o | - | o|- | 0); - | 
El aa ee Oe ee 
Output Enable Lowto OutputLowZ | azz | o | - | 0 | - | o | -_| 

F Output Enable High to Output high-z | tHzoe | - | 40 | - | 40 | - | a0 | 

Clack High to Output High-Z tHZC AS | 9500) ae . 4.5 

Clock High Pulse Width CH 26 te 26 se ese es 28 
[GlockLowPulseWiath ———=«dtcL~SC‘iE‘S | +P 28 | - | 25] - | 30] - | 
[Address Setup to ClockHigh {ws __| 20] - | 20, - | 20] - | 20] - | 
[Address Status Setupto GiockHigh _[tss__| 20 | - | 20] - | 20] - | 20] - | ns 
[Data Setupto ClockHigh ___—=—=—=S=«i S| 20 | - | 20] - | 20] - | 20] - | m6 | 
FWiite Setup to Glock High GM BW WEN [ws | 20) - | 20, - | 20] - | 20] - | ms 
[Address Advance Setupto ClockHigh | wabvS | 20 | - | 20] - | 20 | - | 20 | - | re | 
[Chip Select Setupto GlockHigh ___-[toss_| 20] - | 20] - [20] - | 20] - | rs 
Address Holdfiom ClockHigh {wa | os | - | os | - | os | - | o5 | - | re 
Address StatusHold rom ClockHigh [tH | 05 | - | 05 | - | o5| - | 05 | - | me 
DataHoldtrom ClockHigh _—===S=SC«d OH | 08 | - | os | - | 05 | - | 05 | - | ns | 
[White Hold from Glock High (GW. BW.Wen |twH | os | - | 05 | - | os | - | 05 | - | ns | 
Address Advance Hold om GiockHigh | taDVH | 05 | - | 05 | - | 05 | - | 05 | - | rs | 
os | - [os | - [os | - | os | - | m | 
ZZ High to PowerDown =~‘ POS «S| | ~~ | 2 | - | 2 | - | 2 | - | eee | 
zzLowtePowerUp ———=S~=~‘id S| 2 | - | 2 | - | 2) - | 2) - joe | 


NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 


ELECTRONICS 


TIMING WAVEFORM OF READ CYCLE 


eo” 


WVS6SACEZINN 


l 
' 


NSERTS WAIT star E) 
i 


Ee | | if { 
tHZOE : 
Data out ! ! K : aH Rao waepascee a 


NOTES : ae oe s GW=L, or GCW=H, BW = - WEx =L 


INVUS SnouoiysuAs Zexyze 


r a CSI = ie ose = H and CS2 [N Don’ t Care 
g — H means O31 =H, or St =La nd C82 = H, or C81 =L, and CS2=L § Undefined 


TIMING WAVEFORM OF WRTE CYCLE 


WVS6SACEZINM 


sa mm 


WY es 
WX, 02-2 MX 02-3 XK 


INVHS SnouolyoudAs zexyze 
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TIMING WAVEFORM OF COMBINATION READ/WRTE CYCLE 


” go 
QO 
— 
@) 
2) 
A 


ome 


am 


| 
| 


iT tCD ' I ; 1 1 ' 
I 1 10E : 1 1 
tOH 
tLZc IHZO _ : 
, , { , , { ei ie: Ry RK 
Data Out - 010 OW) i) 
Ou \\ | \\ AXYXY), WY) AYYY), 


Don't C 
4 BR Undefined 
(te) 


VVS6SACEZINM 


INVUS Snouolysucs ZExyze 


002 


TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE 


oe 


TWVS6SACEZINN 


WVUYS SnouoiyoUAs ZExyZE 


SOINOYLII13 


=~] 
Oo 
= 


TIMING WAVEFORM OF POWER DOWN CYCLE 


CLOCK 


oO 
77) 


aooRess Ts SOG 
om iy WN SOURCE A aX fi 
ms —_ SM ALA _ AES 
~ ia ggg one il 


: jor 
ek YYXYXY WKKKK 
Data In eo 
' ! AYA MA Q MA 
t i] ] t 
{ 
; 


Wy) OXXAAAAAA ARAMA AAA NAR AAD y 


RY RRR RRR) 
{PDS 
.- ZZ Recovery Cycle Normal Operation Mode 


ZZ Setup Cycle 
Sleep State 


Oo 
n 


Data Out | 


VVS6SACEZINM 


WVNS Snouoliyuouds zEexyze 


KM732V595A/L | 32Kx32 Synchronous SRAM 
APPLICATION INFORMATION 
DEPTH EXPANSION 


The Samsung 32Kx32 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 32K depth to 64K depth without extra logic. 


64-Bits 
Microprocessor Address 


32Kx32 
B 


SRAM 
CLK 


(Bank 1) 
Cache 


Controller 


INTERLEAVE READ TIMING (Refer non-interleave write timing for interleave write timing) 
2 Cycle Enable - 1 Cycle Disable Mode can reduce Data Contention in Dual Bank Operation. 
Clock 


Data Out 
(Bank 0) 


Data Out 
(Bank 1) 


I 
i ' 
CDC 


KJ Undefined Don't Rea 
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KM732V599A/L 


32Kx32 Synchronous SRAM 


32Kx32-Bit Synchronous Pipelined Burst SRAM 


FEATURES 


« Synchronous Operation. 

« 2 Stage Pipelined operation with 4 Burst. 

On-Chip Address Counter. 

Self-Timed Write Cycle. 

On-Chip Address and Control Registers. 

VDD = 3.3V-5%/+10% Power Supply 

5V Tolerant Inputs except I/O Pins 

Byte Writable Function. 

Global Write Enable Controls a full bus-width write. 
Power Down State via ZZ Signal. 

LBO Pin allows a choice of either a interleaved burst or a 
linear burst. 


Contention ; 2 cycle Enable, 1 cycle Disable. 
Asynchronous Output Enable Control. 
ADSP, ADSC, ADV Burst Control Pins. 
TTL-Level Three-State Output. 

100-Pin TQFP Package 


oe ee @ 


FAST ACCESS TIMES 


eter 


LOGIC BLOCK DIAGRAM 
aaa Ta 
ar ee BURST CONTROL 
ex LoGic 


CONTROL 
| | 


ao 
mo 
as 
”n 
a 
mo 
ar 


CONTROL 
LoGic 


DQa0 ~ DQd7 


Three Chip Enables for simple depth expansion with No Data 


GENERAL DESCRIPTION 


The KM732V599A/L is a 1,048,576-bit Synchronous Static Ran- 
dom Access Memory designed for high performance second 
level cache of Pentium and Power PC based System. 

It is organized as 32K words of 32 bits and integrates address 
and control registers, a 2-bit burst address counter and added 
some new functions for high performance cache RAM applica- 
tions; GW, BW, LBO, Zz. 

Write cycles are internally self-timed and synchronous. 

Full bus-width write is done by GW, and each byte write is per- 
formed by the combination of WEx and BW when GW is high. 
And with CS1 high, ADSP is blocked to control signals. 

Burst cycle can be initiated with either the address status pro- 
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys- 
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 

CBO pin is DC operated and determines burst sequence(linear 
or interleaved). 

ZZ pin controls Power Down State and reduces Stand-by cur- 
rent regardless of CLK. 

The KM732V599A/L is fabricated using SAMSUNG's high per- 
formance CMOS technology and is available in a 100pin TQFP 
package. Multiple power and ground pins are utilized to mini- 
mize ground bounce. 


32Kx32 


MEMORY 
ARRAY 


ADDRESS |p‘, 
COUNTER 


Ao~A1 
> 


ADDRESS 
REGISTER 


y 
OUTPUT 


DATA-IN 


REGISTER 


<i” 


ELECTRONICS 
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KM732V599A/L 
PIN CONFIGURATIONCTOP VIEW) 
2283 


< 
2] 
“Oo 7 
= 
an 


PIN NAME 


Address Inputs 


Burst Address Advance 
Address Status Processor 
Address Status Controller 
Clock 

Chip Select 

Chip Select 

Chip Select 

Byte Write Inputs 

Output Enable 

Global Write Enable 

Byte Write Enable 

Power Down Input 

Burst Mode Control 


am ELECTRONICS 


o 2.0 ¥ 
EEEB 23 ab 


100 Pin 
TQFP 


(20mm x 14mm) 


Vss c= 40 
Voo co 41 
N.C. C4 42 
N.C. c=] 43 
A10 C—] 44 
Ai co] 45 
A12 Cj 46 
A13 C7] 47 


32,33, 34,35, 36,37, 
44,45,46,47,48,81, 
82,99, 100 


32Kx32 Synchronous SRAM 


N.C. 

DQb7 
DQbe 
VDDQ 
VssaQ 
DQbs 
DQb4 
DOhb3 


+—] DQhb2 


71 F3 Vssa 


-—) Vopa 
—) DQb1 


68 F— DQbo 


+—1 Vss 
PI N.C. 
+—] VDD 
1 ZZ 
-—) DQa7 
—] DQae 
61 F2 Voba 
1 Vssq 
r—] DQas 


58 F DQa4 


-—] DQa3 


56 F— DQaz 
55 F— Vssa 
54 -— Vopa 
53 F— DQat1 


Power Supply(+3.3V) 
Ground 
No Connect 


Data Inputs/Outputs 


Output Power Supply 
(+3.3V) 
Output Ground 


-——] DQao 
51 FONG. 


15,41,65,91 

17,40,67,90 
1,14,16,30,38,39,42,43, 
49,50,51,66,80 
52,53,56,57,58,59,62,63 
68,69,72,73,74,75,78,79 
2,3,6,7,8,9,12,13 

18, 19,22,23,24,25,28,29 


4,11,20,27,54,61,70,77 


5,10,21,26,55,60,71,76 
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KM732V599A/L 32Kx32 Synchronous SRAM 


FUNCTION DESCRIPTION 


The KM732V599A/L is a synchronous SRAM designed to support the burst address accessing sequence of the P6 and Power PC based 
microprocessor. All inputs (with the exception of OE and ZZ) are sampled on rising clock edges. The start and duration of the burst 
access is controlled by CS1, ADSC, ADSP and ADV. The accesses are enabled with the chip select signals and output enabled signals. 
Wait states are inserted into the access with ADV. 


When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 


Read cycles are initiated with ADSP(regardless of WEx and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output pins. ADV is 
ignored on the clock edge that samples ADSP asserted, but is sampled on the subsequent clock edges. The address increases inter- 
nally for the next access of the burst when WEx are sampled High and ADV is sampled low. And ADSP is blocked to control signals by 
disabling CS1. 


All byte write is done by GW(regardless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GW is high. 
Write cycles are performed by disabling the output buffers with OE and asserting WEx. WEx are ignored on the clock edge that samples 
ADSP low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled Low(regardless of 
OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next address of burst, 
if both WEx and ADV are sampled Low. Individual byte write cycles are performed by any one or more byte write enable signals(WEa, 
Web, WEc or WEd) sampled low. The WEa controls DQao ~ DQa7, WEb controls DQbo ~ DQb7, WEc controis DQco ~ DQc7, and WEd 
controls DQdo ~ DQd7. Read or write cycle may also be initiated with ADSC, instead of ADSP. The differences between cycles initiated 
with ADSC and ADSP as are follows; 

ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 

WEx are sampled on the same clock edge that sampled ADSC low(and ADSP high). 


Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 


BURST SEQUENC 


‘First Addres 


Fourth Address 


(Linear Burst) 


Fourth Address 
NOTE : 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 


PSimsungg i 
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KM732V599A/L 32Kx32 Synchronous SRAM 


TRUTH TABLES 
SYNCHRONOUS TRUTH TABL 


Extemai Address Begin Burst Read Cycie 
t 


NOTE : 1. X means "Don't Care". 2. The rising edge of clock is symbolized by ft. 
3. WRITE = L means Write operation in WRITE TRUTH TABLE. 
WRITE = H means Read operation in WRITE TRUTH TABLE. 

4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 


WRITE TRUTH TABLE 


WRITE BYTE c andd 
WRITE ALL BYTEs 
WRITE ALL BYTEs 


NOTE : 1. X means "Don't Care". 
2. All inputs in this table must meet setup and hold time around the rising edge of CLK( f ). 


ASYNCHRONOUS TRUTH TABLE 


(See Notes 1 and 2): NOTE 
: 1. X means "Don't Care”. 
2. ZZ pin is pulled down internally 
. For write cycles that following read cycles, the output buffers must 
be disabled with OE, otherwise data bus contention will occur. 

4. Sleep Mode means power down state of which stand-by current 
does not depend on cycle time. 

5. Deselected means power down state of which stand-by current 
depends on cycle time. 


ELECTRONICS 
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KM732V599A/L 32Kx32 Synchronous SRAM 


PASS-THROUGH TRUTH TABLE 


Initiate Read Cycle Read Cycle 


Write Cycle, All bytes 
See) s AllL | Address=An 4 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes Data=Qn 


Write Cycle, All bytes AIL No new cycle H H L No carryover from 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes previous cycle 

Write Cycle, All bytes ALL No new cycle H H H No carryover from 
Address=An-1, Data=Dn-1 Data=High-Z previous cycle 

Write Cycle, One byte initiate Read Cy ve Read Cycle 
Address=An-1, Data=Dn-1 One L| Address=An L 7 L Data=Qn 
, Data=Qn-1 for one byte 


Write Cycle, One byte 
Address=An-1, Data=Dn-1 


NOTE : 1. This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 
2. WEx means WEa ~ WEd. 


ABSOLUTE MAXIMUM RATING* 
ameter Us 
Voltage on VoD Supply Relative to Vss 


; 


Voltage on Voda Supply Relative to Vss 
Voltage on Input Pin Relative to Vss | ovwwttisdC(‘stooo——i(dTtl Cd 
[Power Dissipation = 


Operating Temperature 0 to 70 ‘ 
Storage Temperature Range Under Bias -10 to 85 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 


< 


Input Capacitance 
Output Capacitance 


*NOTE : Sampled not 100% tested. 
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KM732V599A/L 32Kx32 Synchronous SRAM 


DC ELECTRICAL CHARACTERISTICS 
(Vop=3.3V-5%+10%, TA=0 to 70C) 


Input Leakage Current(except ZZ) TL Vpp = Vss to VobD, VIN = Vss to VoD -2 
Output Leakage Current IOL Output Disabled, Vout = Vss to Vopa -2 


Operating Current Icc Device Selected, lout = OmA, ZZ<VIL, 
; All Inputs = Vit or VIH 
Cycle Time = tCYC min 


Standby Current Device deselected, lout = OmA, ZZ<ViL, 
f = Max, All Inputs =0.2V or = Vpp-0.2V 


Device deselected, lout = OmA, 
ZZ 0.2V, f = 0, 

All Inputs = fixed( Vop-0.2V or 0.2V) 
Device deselected, lout = OmA, 

ZZ = Vopb-0.2V, f = Max, 

All Inputs S$ VIL or 2 VIH 


vi 


* ViL(min) = -3.0(Pulse Width S$ 20ns) 
** In Case of I/O Pins, the Max. VIH = Vopa + 0.5V 


TEST CONDITIONS 
(TA= 0° to 70°C, VoD=3.3V-5%/+10% unless otherwise specified) 


np Pubs Leva 
Input Rise and Fall Time(Measured at 0.3V and 2.7V) 


Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 


+3.3V 
ack RL=502 
ou 
VL=1.5V Hout 319.2 
Ee 30pF* 


* Capacitive Load consists of all components of 
the test environment. Fig. 1 * Including Scope and Jig Capacitance 


PSimsungg . 
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KM732V599A/L 32Kx32 Synchronous SRAM 


AC TIMING CHARACTERISTICS 
( VoD=3.3V-5%/+10%, TA = 0C to 70°C) 
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Address Advance Setup to Clock High tADVS 2.0 


=a 
Lae! 
Poe 

i ee 
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a 
oe 
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a 
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NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for atleast 2 Clock after leaving ZZ state. 
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TIMING WAVEFORM OF READ CYCLE 
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TIMING WAVEFORM OF COMBINATION READ/WRTE CYCLE 
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TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE 
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KM732V599A/L 32Kx32 Synchronous SRAM 


APPLICATION INFORMATION 
DEPTH EXPANSION 


The Samsung 32Kx32 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 32K depth to 64K depth without extra logic. 


| I/O (0:63) 
Data 
Address 
Ajo:15} Ajo:14] Al15] | Alo:14] 
{ 
CLK F Address Data I Address Data 
CS2 
CS2 
peas 7 CLK 32Kx32 
icroprocessor Address ———~ SPB 
CLK WEx 
foe (Bank 0) (Bank 1) 
Cache OE OE 
Controller S81 | 651 
DV ADSP DV ADSP LI 
~ 
i = f 
ADS 
[es 


INTERLEAVE READ TIMING (Refer to non-interleave write timing for interleave write timing) 
2 Cycle Enable - 1 Cycle Disable Mode can reduce Data Contention in Dual Bank Operation. 


Clock 


AnpRess] 


t | ' | | t | 
| ' t ! | 


WRITE 
cs1 
A15 
Bank Ois deselected by cs2, and Bank 4 selected byics2 
OE | | : 
(Banko) RK 1-2 IK a3) —__-- ! 
| i i} tCD_ | 

! tl2c; vy, 7 vy, 

(Bank 1) EK a2 1K 02-2 RK 02-3 IK 


Undefined Don't Care 
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KM736V595A/L 


32Kx36 Synchronous SRAM 


32Kx36-Bit Synchronous Pipelined Burst SRAM 


FEATURES 


e Synchronous Operation. 

2 Stage Pipelined operation with 4 Burst. 

On-Chip Address Counter. 

Self-Timed Write Cycle. 

On-Chip Address and Control Registers. 

Core Supply Voltage : 3.3V+5% 

1/0 Supply Voltage : 2.5V+0.4/-0.13V. 

5V Tolerant Inputs except I/O Pins 

Byte Writable Function. 

Global Write Enable Controls a full bus-width write. 
Power Down State via ZZ Signal. 

LRO Pin allows a choice of either a interleaved burst or a 
linear burst. 

Three Chip Enables for simple depth expansion with No Data 
Contention ; 2 cycle Enable, 1 cycle Disable. 
Asynchronous Output Enable Control. 

ADSP, ADSC, ADV Burst Control Pins. 

TTL-Level Three-State Output. 

100-Pin TQFP Package 
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FAST ACCESS TIMES 
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GENERAL DESCRIPTION 


The KM736V595A/L is a 1,179,648 bit Synchronous Static Ran- 
dom Access Memory designed for high performance second 
level cache of Pentium and Power PC based System. 

It is organized as 32K words of 36bits and integrates address 
and control registers, a 2-bit burst address counter and added 
some new functions for high performance cache RAM applica- 
tions; GW, BW, LBO, Zz. 

Write cycles are internally self-timed and synchronous. 

Full bus-width write is done by GW, and each byte write is per- 
formed by the combination of WEx and BW when GW is high. 
And with C81 high, ADSP is blocked to contro! signals. 

Burst cycle can be initiated with either the address status pro- 
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys- 
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 

TBO pin is DC operated and determines burst sequence(linear 
or interleaved). 

ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 

The KM736V595A/L is fabricated using SAMSUNG's high per- 
formance CMOS technology and is available in a 100pin TQFP 
package. Multiple power and ground pins are utilized to mini- 
mize ground bounce. 
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MEMORY 


ADDRESS |a'o~a'y ARRAY 


COUNTER 
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REGISTER 
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32Kx36 Synchronous SRAM 


PIN CONFIGURATION(ToP VIEW) 


92 F7CS2 


96 F— Wed 


95 | — WEc 


93 (> Wea 


94 | WEb 


91 F— Vop 


N 
a” 
oO 
KR 
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DQPc [4 1 80 F— DQPb 
DQco C4} 2 i—] DQb7 
Dac1 Co 3 1 DQbs 
Vppa C4 4 r-—] Vopa 
Vssq C4 5 r—] Vssa 
DQc2 C4 6 -— DQbs 
DQc3 C=} 7 r—] DQb4 
DQc4 CF 8 F—1 DQb3 
DQc5 [| 9 -—] DQb2 
Vssa E— 10 J] Vssaq 
Vppa [> 11 . —] Vopa 
DQce C4 1 OO Pin -— DQb1 
DQce7 C— -—! DQbo 
N.c. C4 r—] Vss 
Vpop —4 -— N.C 
aes TQFP =e 
Vss C4 p——] ZZ 
DQdo -— i] DQaz7 
Dadi = (20mm x 14mm) — Daas 
Vppq CI -—] VoDa 
Vssq CS -—] Vssa 
DQd2 C— -—] DQas 
DQd3 CH iH—1 DQaa4 
DQd4 C4 r 1 DQa3 
DQds C— 1 DQa2 
Vssq [4 i—] Vssa 
Vppa CS +—] Vopa 
DQdé C4 r—] DQa1 
DQd7 —— r—1 DQao 
DAPd 4 VHEHRSSLSSESSSSIS TL SS FF Bs daPa 
COLRELAELZSSBRBSSCLELZE EIS 
2 22F>2 2.08 <4 4433 


| 32,33,34,35,36,37, 


44,45,46, 47,48, 81, 
82,99,100 

Burst Address Advance 

Address Status Processor 

Address Status Controller 

Clock 

Chip Select 

Chip Select 

Chip Select 

Byte Write Inputs 

Output Enable 

Global Write Enable 

Byte Write Enable 

Power Down Input 

Burst Mode Control 
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DQPa~Pa 
Vopa 


Vssq 


“Power Supply(+3.3V) | 


Ground 
No Connect 


Data Inputs/Outputs 


Output Power Supply 
(+2.5V) 
Output Ground 


17,40,67,90 
14,16,38,39,42,43,49,50 
66 
52,53,56,57,58,59,62,63 
68,69,72,73,74,75,78,79 
2,3,6,7,8,9,12,13 
18,19,22,23,24,25,28,29 
51,80,1,30 


4,11,20,27,54,61,70,77 


5,10,21,26,55,60,71,76 
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KM736V595A/L 32Kx36 Synchronous SRAM 


FUNCTION DESCRIPTION 
The KM736V595A/L is a synchronous SRAM designed to support the burst address accessing sequence of the P6 and Power PC based 


microprocessor. All inputs (with the exception of OE and 22) are sampled on rising clock edges. The start and duration of the burst 
access is controlled by CS1, ADSC, ADSP and ADV. The accesses are enabled with the chip select signals and output enabled signals. 
Wait states are inserted into the access with ADV. 


When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 


Read cycles are initiated with ADSP(regardless of WeEx and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output pins. ADV is 
ignored on the clock edge that samples ADSP asserted, but is sampled_on the subsequent clock edges. The address increases inter- 
nally for the next access of the burst when WEx are sampled High and ADV is sampled low. And ADSP is blocked to control signals by 
disabling CS1. 


All byte write is done by GW(regardless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GW is high. 

Write cycles are performed by disabling the output buffers with OE and asserting WeEx. WEx are ignored on the clock edge that samples 
ADSP low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled Low(regardless of 
OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next address of burst, 
if both WEx and ADV are sampled Low. Individual byte write cycles are performed by any one or more byte write enable signals(WEa, 
Web, WEc or Wed) sampled low. The WEa controls DQao ~ DQa7 and DQPa, WEb controls DQbo ~ DQb7 and DQPb, WEc controls 
DQco ~ DQc7 and D@Pc, and Wed contro! DQdo ~ DQd7 and DQPd. Read or write cycle may also be initiated with ADSC, instead of 
ADSP. The differences between cycles initiated with ADSC and ADSP as are follows; 


ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
WEx are sampled on the same clock edge that sampled ADSC low(and ADSP high). 


Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 


teed latent tri (Interleaved Burst) 
First Address 


Fourth Address 


(Linear Burst) 


First Address 


Fourth Address 
NOTE : 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 
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TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 


X 


x< 


r= 


NOTE: 1. X means "Don't Care”. 
2. The rising edge of clock is symbolized by 1. 
3. WRITE = L means Write operation in WRITE TRUTH TABLE. 
WRITE = H means Read operation in WRITE TRUTH TABLE. 
4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 


WRITE TRUTH TABLE 


Hs 


= 
Hy 


NOTE: 1. X means "Don't Care". 
2. All inputs in this table must meet setup and hold time around the rising edge of CLK( f ). 


ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): NOTE 


1. X means "Don't Care". 
Sleep Mode 


2. ZZ pin is pulled down internally 
3. For write cycles that following read cycles, the output buffers must 
be disabled with OE, otherwise data bus contention will occur. 
High- 4. Sleep Mode means power down state of which stand-by current 
: : ; does not depend on cycle time. 
5. Deselected means power down state of which stand-by current 


Deselected X High-2 depends on cycle time. 
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KM736V595A/L 32Kx36 Synchronous SRAM 


PASS-THROUGH TRUTH TABLE 


Write Cycle, All bytes Initiate Read Gy de Read Cycle 
Address=An-1, Data=Dn-1 a a lecat 7 A L | Data=Qn 

: Data=Qn-1 for all bytes 
Write Cycle, All bytes AIL No new cycle H H L No carryover from 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes previous cycle 
Write Cycle, All bytes AIL No new cycle H 4 H No carryover from 
Address=An-1, Data=Dn-1 Data=High-Z previous cycle 
Write Cycle, One byte Initiate Read Cycle Read Cycle 


ae gee - One L |Address=An on 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte Data=Qn 


Write Cycle, One byte One L No new cycle H H L No carryover from 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte previous cycle 


NOTE : This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 


ABSOLUTE MAXIMUM RATING* 


[Voltage onVop Supply Relatvetovss | S| to | 
[Voltage on Vopa Supply RelativetoVss | So | SC eT 
[PowerDissipation =| CT 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 


<j< 


OPERATING CONDITIONS (0° < Ta < 70°) 


Supply Voltage 


CAPACITANCE* (Ta = 25°C, f = 1MHz) 


Input Capacitance 


Output Capacitance 


*NOTE : Sampled not 100% tested. 
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DC ELECTRICAL CHARACTERISTICS 


2 
Device Selected, lout = OmA, 5 alk 


ZZ = VIL, All Inputs = VIL or VIH 


Operating Current 


260 
24 


Cycle Time = tCYC min 


Device deselected, lout = OmA, 
ZZ<=Vit, f = Max, 
All Inputs = 0.2V or = Vop-0.2V 


oO 
oO 


313 
>| > 
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Device deselected, louT = OmA, 
ZZS0.2V, f= 0, 
All Inputs=fixed (Vop-0.2V or 0.2V) 


Standby Current 


roo) 
3 
> 


L-Ver. 


o oO 
BE 3 3 


Device deselected, louT = OmA, 
ZZ=2 Vop-0.2V, f = Max, 
All Inputs < Vit or = VIH L-Ver. 


lot = 1.0mA 
1OH = -1.0mMA : 
en te a le 


1 


1 


N 
Oo 


° 
~ 


: 


5.5** 


* Vit(min) = -3.0(Pulse Width S$ 20ns) 
** In Case of I/O Pins, the Max. VIH = Voda + 0.5V 


TEST CONDITIONS 


A=0° to 70°C, VoD=3.3Vt5% 
Parameter 


vone=2.5V+0.4V/-0.13V_unless otherwise sp 


Input Puise Level 
Input Rise and Fall Time(Measured at 0.3V and 2.1V) 


Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 


RL=50 2 
Dout +2. 5V 
VL=Vopa/2 


ale 30pF* Dout 


* Capacitive Load consists of all components of 
the test environment. Fig. 1 * Including Scope and Jig Capacitance 
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AC TIMING CHARACTERISTICS 
Vpp=3 VpDa=2.5V+0.4V/-0.13V 


Output Enable High to Output High-Z 
Clock High to Output High-Z 


FZZLowtePowerup ——~S—=~=“C~*~‘ir SSP =| 


NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 


this device is chip selected. 
2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 


3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 
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TIMING WAVEFORM OF READ CYCLE 
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TS =Lmea = C81 = L, CS2=H and CS2 = Don’ t Care 
aS. H means CS1 =H, or CS1=La nd G52 = H, or GS1 =L, and CS2 =L Rl Undefined 
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TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE 
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TIMING WAVEFORM OF POWER DOWN CYCLE 
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KM736V595A/L 32Kx36 Synchronous SRAM 


APPLICATION INFORMATION 
DEPTH EXPANSION 


The Samsung 32Kx36 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 32K depth to 64K depth without extra logic. 


— 
Address Data 
CS2 
CS2 
64-Bits CLK 32Kx36 CLK 32Kx36 
Microprocessor Address ADSG mae ADSC aah 
CLK WEx WEx 
meee (Bank 0) ae (Bank 1) 
Cache OE OE 
Controller G51 CS1 
AD ADSP ADV ADSP 


INTERLEAVE READ TIMING (Refer to non-interleave write timing for interleave write timing) 
2 Cycle Enable - 1 Cycle Disable Mode can reduce Data Contention in Dual Bank Operation. 


Clock 


| 
1 ! | 


soonessXi 


a L Undefined 2 Don't Care 
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32Kx36 Synchronous SRAM 


32Kx36-Bit Synchronous Pipelined Burst SRAM 


FEATURES 


Synchronous Operation. 

2 Stage Pipelined operation with 4 Burst. 

On-Chip Address Counter. 

Self-Timed Write Cycle. 

On-Chip Address and Control Registers. 

Add= 3.3V-5%/+10% Power Supply 

5V Tolerant Inputs except I/O Pins 

Byte Writable Function. 

Global Write Enable Controls a full bus-width write. 
Power Down State via ZZ Signal. 

LBO Pin allows a choice of either a interleaved burst or a 
linear burst. 

Three Chip Enables for simple depth expansion with No Data 
Contention ; 2 cycle Enable, 1 cycle Disable. 
Asynchronous Output Enable Control. 

ADSP, ADSC, ADV Burst Control Pins. 

TTL-Level Three-State Output. 

100-Pin TQFP Package. 


Cr ee ee ee ee ee ee ee ee ee 


FAST ACCESS TIMES 


Paramete 


Cycle Time tCYC 
Clock Access Time 
Output Enable Access Time | toc [45 | 


BURST CONTROL 
LoGic 


JOYNLNOS 


pyebed fof 


YsaLsioad 


DQao ~ DQd7 
DQPa ~ DQPd 


ADDRESS 
REGISTER 


REGISTER 
s, OUTPUT 
es | BUFFER | 


GENERAL DESCRIPTION 


The KM736V599A/L is a 1,179,648-bit Synchronous Static Ran- 
dom Access Memory designed for high performance second 
level cache of P6 and Power PC based System. 

It is organized as 32K words of 36bits and integrates address 
and control registers, a 2-bit burst address counter and added 
some new functions for high performance cache RAM applica- 
tions; GW, BW, [BO, Zz. 

Write cycles are internally self-timed and synchronous. 

Full bus-width write is done by GW, and each byte write is per- 
formed by the combination of WEx and BW when GW is high. 
And with C81 high, ADSP is blocked to control signals. 

Burst cycle can be initiated with either the address status pro- 
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys- 
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 

[BO pin is DC operated and determines burst sequence(linear 
or interleaved). 

ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 

The KM736V599A/L is fabricated using SAMSUNG's high per- 
formance CMOS technology and is available in a 100pin TQFP 
package. Multiple power and ground pins are utilized to mini- 
mize ground bounce. 


32Kx36 


MEMORY 
ARRAY 


: DATA-IN 


ADDRESS [nya 
COUNTER 


PB imsvvig 
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KM736V599A/L __ 32Kx36 Synchronous SRAM 
PIN CONFIGURATION(TOP VIEW) 


5RYECeoe esses Bee 
226 8BEREB 28 aBBRBEE e 2 


1 
2 
3 
4 
5 
6 
7 
8 
Vssa [= 10 71 —— Vssa 
Vpopa F— 11 . 70 F— Vpoa 
DQce 4 12 1 00 Pin 69 = DQb1 
DQc7 [J 13 68 DQbo 
N.c. [4 14 67 F— Vss 
Vop C— 15 66 -— NC. 
N.C. [4 16 TQFP 65 F— Vpp 
Vss CS 17 64 F— 2Z 
DQdo —— 18 63 | 4 DQa7 
Dad: = 19 (20mm "4 14mm) 62 F= Daas 
Vope [| 20 61 F— Vppa 
Vssq C4 21 60 F— Vssa 
DQd2 C—4 22 59 F— DQas 
DQd3 Cf 23 58 -— DQaa 
DQd4 ——4 24 57 F— DQa3 
DQds (4 25 56 F— DQa2 
Vssq CC 26 55 F— Vssea 
Vppa C— 27 54 F— Voda 
DQde [4 28 53 F DQa1 
DQd7 [4 29 52 FF DQao 
DAPI] HS HSSSSRESSLSVIS IS SS FF Bd f— daPa 
92 EG LZPZCZOOBBVISOZSESLEOO 
sa 22> 22 Ste thes 


PIN NAME 


Address Inputs 32,33,34,35, 36,37, Vopp Power Supply(+3.3V) 15,41,65,91 
44,45,46,47,48, Vss Ground 17,40,67,90 
81,82,99,100 N.C. No Connect 14,16,38,39,42,43,49,50, 

Burst Address Advance 66 

Address Status Processor DQao~a7 | Data Inputs/Outputs 52,53,56,57,58,59,62,63 

Address Status Controller DQbo ~ b7 68,69,72,73,74,75,78,79 

Clock DQco ~ c7 2,3,6,7,8,9,12,13 

Chip Select DQdo ~ d7 18,19,22,23,24,25,28,29 

Chip Select DQPa~Pd 51,80,1,30 

Chip Select 

Byte Write Inputs | VoDa Output Power Supply | 4,11,20,27,54,61,70,77 

Output Enable 

Global Write Enable VssQ Output Ground 5,10,21,26,55,60,71,76 

Byte Write Enable 

Power Down Input 

Burst Mode Control 
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KM736V599A/L 32Kx36 Synchronous SRAM 


FUNCTION DESCRIPTION 
The KM736V599A/L is a synchronous SRAM designed to support the burst address accessing sequence of the P6 and Power PC based 


microprocessor. All inputs (with the exception of OE and ZZ) are sampled on rising clock edges. The start and duration of the burst 
access is controlled by CS1, ADSC, ADSP and ADV. The accesses are enabled with the chip select signals and output enabled signals. 
Wait states are inserted into the access with ADV. 


When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 


Read cycles are initiated with ADSP(regardless of WEx and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output pins. ADV is 
ignored on the clock edge that samples ADSP asserted, but is sampled on the subsequent clock edges. The address increases inter- 
nally for the next access of the burst when WEx are sampled High and ADV is sampled low. And ADSP is blocked to control signals by 
disabling CS1. 


All byte write is done by GW(regaedless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GW is high. 

Write cycles are performed by disabling the output buffers with OE and asserting Wex. WEx are ignored on the clock edge that samples 
ADSP fow, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled Low(regaedless of 
OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next address of burst, 
if both WeEx and ADV are sampled Low. Individual byte write cycles are performed by any one or more byte write enable signals(WEa, 
WEb, WEc or WEd) sampled low. The WEa controls DQa0 ~ DQa7 and DQPa, WEb controls DQbo ~ DQb7 and DQPb, WEc controls 
DQco ~ DQc7 and DQPc, and WEd controls DQdo ~ DQd7 and DQPd. Read or write cycle may also be initiated with ADSC, instead of 
ADSP. The differences between cycles initiated with ADSC and ADSP as are follows; 


ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
WEx are sampled on the same clock edge that sampled ADSC low(and ADSP high). 


Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 


address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 


BURST SEQU ENCE TABLE (Interleaved Burst) 


First Address 


Fourth Address 


(Linear Burst) 


First Address 


Fourth Address 
NOTE : 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 
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TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 


Next Address Continue Burst Read Cycle 
t 
NOTE: 1. Xmeans "Don't Care". 2. The rising edge of clock is symbolized by 1. 
3. WRITE = L means Write operation in WRITE TRUTH TABLE. 
WRITE = H means Read operation in WRITE TRUTH TABLE. 
4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 


WRITE TRUTH TABLE 


Operation 


al 
al 


NOTE : 1. Xmeans "Don't Care". 
2. All inputs in this table must meet setup and hold time around the rising edge of CLK( f ). 


ASYNCHRONOUS TRUTH TABLE 


(See Notes 1 and 2): ’ NOTE 
a 3} 1. Xmeans "Don't Care”. 
2. ZZ pin is pulled down internally 
3. For write cycles that following read cycles, the output buffers must 


be disabled with OE, otherwise data bus contention will occur. 
; 4. Sleep Mode means power down state of which stand-by current 
- 7 does not depend on cycle time. 
5. Deselected means power down state of which stand-by current 


Deselected depends on cycle time. 
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PASS-THROUGH TRUTH TABLE 


Ww. 


Write Cycle, Ail bytes initiate Read Cycle Read Cycle 
Address=An-1, Data=Dn-1 ANI AGRIGS AND Data=Q 
; Data=Qn-1 for all bytes ae 


Write Cycle, All bytes AIL No new cycle H | oH L No carryover from 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes previous cycle 
Write Cycle, All bytes AIL No new cycle H H H No carryover from 
Address=An-1, Data=Dn-1 Data=High-Z previous cycle 
Write Cycle, One byte One L Hess ay deyee H Read Cycle 
Address=An-1, Data=Dn-1 F accel L L Data=Qn 
: Data=Qn-1 for one byte : 
Write Cycle, One byte Orel No new cycle H H L No carryover from 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte previous cycle 


NOTE : 1. This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 
2. WEx means WEa ~ WEd. 


ABSOLUTE MAXI 


MUM RATING* 

Voltage on Vop Supply Relative to Vss -0.3 to 4.6 

Voltage on Voba Supply Relative to Vss 
1.2 


Parameter 


Voltage on Input Pin Relative to Vss 
Power Dissipation PP 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 


OPERATING CONDITIONS (0° < Ta = 70°) 


Supply Voltage 


input Capacitance = 
Output Capacitance Vou=ov | 


*NOTE : Sampled not 100% tested. 
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Dc ELECTRICAL CHARACTERISTICS 
(VoD=3.3V-5%/+10%, TA= 0° to 70°C) 


Input Leakage Current(except ZZ) 
Output Leakage Current 


Operating Current 


Vpp = Vss to Vop, VIN = Vss to Vop 


Output Disabled, Vout = Vss to Vopa 
Device Selected, louT = OmA, ZZ< Vit, 
All inputs = Vit or VIH 

Cycle Time 2 tCYC min 


IIL 


lec 


Standby Current 


Device deselected, JouT = OmA, ZZ<=ViL, 
f = Max, All Inputs <0.2V or = Vop-0.2V 


Device deselected, lout = OmA, 
ZZ <0.2V, f =0, 

All tnputs = fixed( Vop-0.2V or 0.2V) 
Device deselected, louT = OmA, 
2Z=Vbp-0.2V, f = Max, 

All Inputs SVi_ or 2 ViH 


io = mA aes ve 
FOutputHigh Vatege =i Von —ftow=amaA—SSCSC~=“*~*~“‘“—*S*S*S*~*~‘~—rSC‘ ACSECs CC 
FinputLowVatege i i SSCSC~C~C—~—CSCSS 8 Tw 
Ne 


* Vit(min)= -3.0 (Pulse Width = 20ns) 
** In Case of I/O Pins, The Max. VIH=Vppa + 0.5V 


TEST CONDITIONS 
(TA= 0 to 70°C, VoD=3.3V-5%/+10% unless otherwise specified) 


Input Pulse Level 0 to 3V 


Input Rise and Fall Time(Measured at 0.3V and 2.7V) 2ns 


Input and Output Timing Reference Levels 
Output Load See Fig. 1 


Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 


+3.3V 
RL=50.2 
Dout Dout 319.2 
VL=1,5V 


* Capacitive Load consists of all components of 
the test environment. Fig. 1 * Including Scope and Jig Capacitance 
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AC TIMING CHARACTERISTICS 
NDE SY Oe TAS 1010s 


=a 
ee all 
ea ia 
ae ee I es 
rws [20 | - | 20 | - | 20 | 
papvs [20 | - | 20 | - | 20 | 
ca a a OT 
Address Hold from Clock High ran [os [| - [os [| - | os | - [me | 
Address Status Hold from Clock High tH | o5 [| - { o5 | - [ o8 [ - [ons | 
[Data Holdfom ClockHigh__—=~S~=~drO «Ys || ds | de 
"Wite Hold from Clock High (GW. BW WEN [wh [os | - | os | - | os [| - | re 
Address Advance Holdfrom ClockHigh | taDvH_| 05 | - [os | - | 08 | - | ms | 
"Chip SelectHoldtrom Clock igh __—~‘[tSH_ | 05 | - [0s | - | 05 | - | ne | 
[ZZHigh to PowerDown _——~—S~=«itweS| 2? | | 2 | Cd 2 
[ZiowtoPowerup __———S—=ézs | 2 | dP 2 | dT ed 


NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 
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TIMING WAVEFORM OF WRTE CYCLE 


UV66SA9EZINM 


a 


] 
{ 
BRIT ois Vo Ni VY 
oT Kx 22-2 i XX 


INVYS snouoiyouAs 9exyz_e 


9EZ 


SOINOWL9I13 ws 


TIMING WAVEFORM OF WRTE CYCLE 


VV66SA9EZIN 


ay 


Wi MU CUE / 


| 
1 
ADV | 
| i} | 
OE 
i] I i 
\ | j | | | ' §6 {tbs {DH_! 
1 t | | ! | j I ! { I 
AXXXXXNX XK / \XX/ \XX/ WY v2.3 NK 2-4 NK \XV/ WX NGG) 4 | 
Data | DRX 2-47 A 02-2 KY D2-2 Ki D2-3 AA D24 KK DS-1 AK D3-2 A D3-3 IDS-4 


INVHS snouoiysuAs 9exyz_e 


ao 


8EZ 


TIMING WAVEFORM OF COMBINATION READ/WRTE CYCLE 


N \ 
' 
1 
I 1 
1 \ 
OE 
' fl 
1 f 
oa (oi 
| \ ! ‘0 | \ ' \ | i | 
I I | 1 10E 1 | ' l l 
tHZC I | tLZc | 1 tLZOE \ | tOH 
tHZOF \ l l | 
\ \ \ \ VVVV,V,7 V.,9,9,9, WAV 
NA iV XH cat Ni 1 NWXYX) WY) YH 3-4 ) 
t ; XXX) XXX) -2 XXX) ) \) 
Da ¢ Out I I \\ I! 1 \ AYA AWW AYA X Ww v 
Don’t C 
f&% Undefined 
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TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE 


— IL AAA Rs VRAA AS 


“WV66SA9EZINM 
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SOINOWL9313 


Ovl 


TIMING WAVEFORM OF POWER DOWN CYCLE 


CLOCK 


ADSC 


WRITE Eng 
cs = TE LMT 
DV AC WH ANCE 


Data In 


i 
VOXXAAMAAAAARNAD ARRRRRRERRRRRRRRRRRRRRY) 


YXKXXY XXX) 
1 ' i ' 1 INKY) yy 
t ! ] i} { | 
I I ! I tHZOE I | 
V/ 
Data Out YAY NY —s 
tPDS a ty 
aeeemmmnm ZZ Recovery Cycle Normal Operation Mode 
Sleep State 


zz ZZ Setup Cycle 


WV66SA9EZINM 
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KM736V599A/L 32Kx36 Synchronous SRAM 
APPLICATION INFORMATION 
DEPTH EXPANSION 


The Samsung 32Kx36 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 32K depth to 64K depth without extra logic. 


| 1/Ojo:71 
Data sr 


Address 


A\o:15} Apis} | Afo:14] 


CLK Address Data 


64-Bits 
Microprocessor 


ADV ADSP [J 


a st =f 


i 


INTERLEAVE READ TIMING (Refer to non-interleave write timing for interleave write timing) 
2 Cycle Enable - 1 Cycle Disable Mode can reduce Data Contention in Dual Bank Operation. 
Clock 


5% 


EY Undefined Don't Care 
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64Kx18 Synchronous SRAM 


64Kx18-Bit Synchronous Burst SRAM 
FEATURES 


« Synchronous Operation. 

e On-Chip Address Counter. 

« Write Self-Timed Cycle. 

e On-Chip Address and Control Registers. 

Single 3.3 5% Power Supply. 

5V Tolerant Inputs except I/O Pins. 

Byte Writable Function. 

Global Write Enable Controls a full bus-width write. 

Power Down State via ZZ Signal. 

Asynchronous Output Enable Control. 

ADSP, ADSC, ADV Burst Control Pins. 

[BO Pin allows a choice of either a interleaved burst or a 

linear burst. 

» Three Chip Enables for simple depth expansion with No Data 
Contention. 

« TTL-Level Three-State Output. 

« 100-Pin TQFP Package 


FAST ACCESS TIMES 


15 


a fa] 16 | 
ceckaeos Tne | 00 [eso [0] 
uma nal ome Tne oe [es Lm 


LOGIC BLOCK DIAGRAM 


BURST CONTROL 
LOGIC 


si 
~a 
20 
8k 


ADSP AO~A15 


pee 
Bo 
q 


9 
n 
LS) 
YaLSIO3Y 


JOULNOS 


pyyy bof 


CONTROL 
LOGIC 


DQao ~ DQb7 
DQPa, DQPb 


ADDRESS 
REGISTER 


GENERAL DESCRIPTION 


The KM718V687 is a 1,179,648 bits Synchronous Static Ran- 
dom Access Memory designed to support zero wait state perfor- 
mance for advanced Pentium and Power PC based system. And 
with CS1 high, ADSP is blocked to control signal. 

Itis organized as 64K words of 18 bits. And it integrates address 
and control registers, a 2-bit burst address counter and high out- 
put drive circuitry onto a single integrated circuit for reduced 
components counts implementation of high performance cache 
RAM applications. 

Write cycles are internally self-timed and synchronous. 

The self-timed write feature eliminates complex off chip write 
pulse shaping Jogic, simplifying the cache design and further 
reducing the component count. 

Burst cycle can be initiated with either the address status pro- 
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys- 
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 

ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 

The KM718V687 is implemented with SAMSUNG's high perfor- 
mance CMOS technology and is available in a 100pin TQFP 
package. Multiple power and ground pins are utilized to mini- 
mize ground bounce. 


64Kx18 


BURST 
ADDRESS [a'y ~ ay 
COUNTER 


MEMORY 
ARRAY 


DATA-IN 


REGISTER 


OUTPUT 
BUFFER 


a” 
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KM718V687 64Kx18 Synchronous SRAM 
PIN CONFIGURATION(TOP VIEW) 


O [a 
-—Vj OMIM aa BBB 
exB@SSBERBS8aeRReeR ee 
Nc. co 1885358 SESEER5ER8E5R 8S BS dS80 IA 
N.C. C4 2 O 79 FONC 
N.c.C—4 3 78 FoONC 
Vopa Cl 4 77 —5 Vppa 
VssqaqC—4 5 76 F— Vssa 
N.c.C4 6 75 ONC 
N.C. O 7 74 3 DQPa 
DQbo —— 8 73 F3 DQaz 
DQbiC 4 9 72 4 DQaée 
Vssa [— 10 71 [= Vsse 
Vppe —4 11 ® 70 —— Vpopa 
Dab — 12 1 ere) Pin 69 = Daas 
DQb3 —— 13 68 F— DQa4 
N.c. CS 14 67 F— Vss 
Vop J 15 TQEP 66 FI NC. 
N.c. (4 16 65 F— Vop 
Vss C4 17 64 F 4 ZZ 
DQb4 [4 18 63 —— DQa3 
Dabs 4 19 (20mm x 14mm) 62 9 Daa 
Vppa C4 20 61 Vppa 
Vssq CS 21 60 = Vssa 
DQbe [4 22 59 DQa1 
DQb7 (4 23 58 DQao 
DQPb [4 24 57 N.C. 
N.c. G4 25 56 N.C 
Vssq CS 26 55 = Vssa 
Vppe FS 27 54 VDDQ 
N.C. EJ 28 53 FI N.C 
N.C. [4 29 52 FONC 
NC CIOS SRS SBSRERASSSISIS SS SF Qs Pane 
Oe’ Ss 2 SF Zoo BBSod ERB IELG 
Tce eee ea 


__PINNAME : | PINNAME | ss TQFPP 

Address Inputs 32, 33,34, 35, 36,37, Power Supply(+3.3V) | 15,41,65,91 
44,45,46,47,48,80, Ground 17,40,67,90 
81,82,99,100 iC. No Connect 1,2,3,6,7,14,16,25,28,29 

Burst Address Advance ,30,38,39,42,43,49,50, 

Address Status Processor 51,52,53,56,57,66,75, 

Address Status Controller 78,79,95,96 

Clock Data Inputs/Outputs 58,59,62,63,68,69,72,73 

Chip Select DQbo ~ b7 8,9,12,13,18,19,22,23 

Chip Select DQPa, Pb 74,24 

Chip Select + VDDQ Output Power Supply | 4,11,20,27,54,61,70,77 

Byte Write Inputs (+3.3V) 

Output Enable Vssa Output Ground 5,10,21,26,55,60,71,76 

Global Write Enable 

Byte Write Enable 

Power Down Input 

Burst Mode Control 
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FUNCTION DESCRIPTION 

The KM718V687 is a synchronous SRAM designed to support the burst address accessing sequence of the Pentium and Power PC 
based microprocessor. All inputs(with the exception of OE, LBO and ZZ) are sampled on rising clock edges. 

The start and duration of the burst access is controlled by ADSP, ADSC, ADV and Chip Select pins. 


When ZZ is pulled HIGH, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to LOW, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 


Read cycles are initiated with ADSP(or ADSC) using the new external address clocked into the on-chip address register when both GW 
and BW are high or when BW is low and both WEa and WEb are high, When ADSP is sampled low, the chip selects are sampled active, 
and the output buffer is enabled with OE, the data of cell array accessed by the current address are projected to the output pins. 


Write cycles are also initiated with ADSP(or ADSC) and are differentiated into two kinds of operations; All byte write operation and indi- 
vidual byte write operation. 

All byte write occurs by enabling GW(in dependent of BW and WEx.), and individual byte write is performed only when GW is High and 
BW is Low. In KM718V687, A 64Kx18 organization, Wea controls DQa0 ~ DQa7 and DQPa, WEb controls DQb0 ~ DQb7 and DQPb. 


CS1 is used to enable the device and conditions internal use of ADSP and is sampled only when a new external address is loaded. 


ADV is ignored at the clock edge when ADSP is asserted, but can be sampled on the subsequent clock edges. The address increases 
internally for the next access of the burst when ADV is sampled low. 


Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 


address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. And when this pin is High, Interleaved burst sequence is selected. 


BURST SEQU ENCE TABLE (Interleaved Burst) 


: First ‘Address 


Fourth Address 


(Linear Burst) 


First Address 


Fourth Address 
NOTE : 71. LBO pin must be tied to High or Low, and Floating State must not be allowed. 


TRUTH TABLES 


ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): NOTE 


1.X% means "Don't Care". 
Sleep Mode A 2. ZZ pin is pulled down internally 
= 
pb | HH | Highz | 
| t | x [D 
ae eal 


4. Sleep Mode means power down state of which stand-by current 
does not depend on cycle time. 

5. Deselected means power down state of which stand-by current 
depends on cycle time. 


3. For write cycles that following read cycles, the output buffers must 
be disabled with OE, otherwise data bus contention will occur. 

Din, High-Z 

Deselected High-Z 


744 
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ABLE 


SYNCHRONOUS TRUTH 


Poegamedceedeeee 


NOTE: 1. X means "Don't Care". 
2. The rising edge of clock is symbolized by 7. 
3. WRITE = L means Write operation in WRITE TRUTH TABLE. 
WRITE = H means Read operation in WRITE TRUTH TABLE. 
4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 


per L oS 
NOTE : 1. X means "Don't Care". 


2. All inputs in this table must meet setup and hold time around the rising edge of CLK( f ). 
ABSOLUTE MAXIMUM RATING* 


— Daramete 


0.310 4.6 
[PowerDissipation =| P| 
-65 to 150 


Operating Temperature 0 to 70 i 
Storage Temperature Range Under Bias -10 to 85 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 


PS ns UN ~ 
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OPERATING CONDITIONS( < Ta < 


Input Capacitance 


Output Capacitance 


Input Pulse Level 

Input Rise and Fall Time(Measured at 0.3V and 2. 
Input and Output Timing Reference Levels 
Output Load 


Input Leakage Current(except ZZ) 
Output Leakage Current 


Operating Current Icc 


Standby Current 


Output Low Voltage 


* ViL(min) = -3.0(Pulse Width = 20ns) 
** In Case of I/O Pins, the Max. ViH = Vopa + 0.5V 


DC ELECTRICAL CHARACTERISTICS(tTa = 0°C to 70°C, Von = 3.3V+5% 


64Kx18 Synchronous SRAM 


70°C) 


7V) 
1.5V 
See Fig. 1 


) 


itions : 


Device Selected, lout = OmA, 
ZZ=ViIL, All Inputs = VIL or VIH 
Cycle Time = tCYC min 
Device deselected, louT = OmA, 
ZZ = ViL,f = Max, 

All Inputs $0.2V or = Vop-0.2V 


Device deselected, louT = OmA, ZZ=0.2V, 
f = 0, All Inputs = fixed ( Vob-0.2V or 0.2V) 


Device deselected, lout = OmA, 
ZZ = Vop-0.2V, f = Max, 
All Inputs = Vit or = VIH 


lot = 8.0mA 
IOH = -4.0mMA 


in 
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Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 
RL=50.2 Sev 
VL=1.5V Dout nee 
353.2 5pF* 
* Including Scope and Jig Capacitance Fig. 1 


Vopp = 3.3V+ 


__KM718V6 


cystine SSCS 
A 
Output Enable toDstavaid ———=S~=~“‘“dtSCSESdYC CS” 
GlockHigh te Ouputlowz ——=~CSC~iS=Ciae 
Output Hold from ClockHigh ——~=SC~*~rtC=C*s 
Output Enable Low to OutputtewZ | _azoe | 0 | 

foal 


E 
- 


2 
Glock High Pulse With ——=SCS*S~S~*dCS 
Glock Low Pulse Wath ———SSSCSC~dSCi 


a 
f 


fee) Sem (eee eee ete 


Address Setup to ClockHigh | _ws | 28 | - | a5 | - | 28 | - | re 
Address Status Setup Clock High +t iss 28 | - | 28 [| 28 | pe 
[Data Setupto ClockHish —=SCS*d?CtS | as || 

[Write Setupto Clock igh __——~—S«dt ss} (as (|| 
Address/Advance Setup to Clock High | wbvs_| 25 | - | 


28 
"Address Hold om Clock High __——=dt SAH 

Address Status Hold fom Clock High | SH] 
[Data Holdfrom GiockHigh SS SSO 
Wie Hold from Glock High —_——~S—~d;CSC 


NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 
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TIMING WAVEFORM OF READ CYCLE 


N) WK 


1 tCD 
ZOE tO 

1 I 

— 

' 


Ae aalaalae 


\ tHZC 
1 ) 

i | 

WY N00 WY “TH 
ase BK Kan yi 


NOTES : ae i ans GW = L, or GW =H, BW =L, WEx.= L 
=Lm re C= =L,C Ser ak and C wee Don’ t Car 
oS = mea $1 =H, or CS1 = L and CS2 =H, or CS1 =L, and CS2=L B] Undefined 
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TIMING WAVEFORM OF WRTE CYCLE 


L89A81LZIN 


' 
DH! 


RNY oi WW co WY cig WY cn 
BRING D2-1 WK D2-2 HX 2-2 RW 02-3 NK p24 WY pd1 MY 3.2 HK 
TRY 21 AY D2-2 A D2-2 KA D2-3 AA D2-4 HK DS-1 KKK DS-2 AX 
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OSsZz 


TIMING WAVEFORM OF COMBINATION READ/WRTE CYCLE(ADSP CONTROLLED, ADSC=HIGH) 


2 : : aw ! ! ! 


| | | | 
I | 
1 | | 
N NY \ 
| | 
S | NS ! \ | 
fl I | \ 
1 1 | I | 
\ 1 | | 
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TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE(ADSC CONTROLLED, ADSP=HIGH) 
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TIMING WAVEFORM OF POWER DOWN CYCLE 
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KM718V687 64Kx18 Synchronous SRAM 


APPLICATION INFORMATION 
DEPTH EXPANSION 


The Samsung 64Kx18 Synchronous Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 64K depth to 128K depth without extra logic. 
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CLK 128Kx18 
AG ROSC cans 
CLK WE 


WEx 
na (Bank 1) 
Cache OE 


Controller TH Gs1 
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CLOCK 
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KM736V587 32Kx36 Synchronous SRAM 
32Kx36-Bit Synchronous Burst SRAM 


FEATURES GENERAL DESCRIPTION 

« Synchronous Operation. The KM736V587 is 1,179,648 bits Synchronous Static Random 

« On-Chip Address Counter. Access Memory designed to support zero wait state perfor- 
Write Self-Timed Cycle. mance for advanced Pentium/Power PC based system. And 
On-Chip Address and Control Registers. with CS1 high, ADSP is blocked to control signals. 
Single 3.3V + 5% Power Supply. It can be organized as 32K words of 36 bits. And it integrates 


5V Tolerant Inputs except I/O Pins. 

Byte Writable Function. 

Global Write Enable Controls a full bus-width write. 
Power Down State via ZZ Signal. 

Asynchronous Output Enable Control. 


address and control registers, a 2-bit burst address counter and 
high output drive circuitry onto a single integrated circuit for 
reduced components counts implementation of high perfor- 
mance cache RAM applications. 


o3o3wreeeee @ @ 


ADSP, ADSC, ADV Burst Control Pins. Write cycles are internally self-timed and synchronous. 

LBO Pin allows a choice of either a interleaved burst or a The self-timed write feature eliminates complex off chip write 

linear burst. pulse shaping logic, simplifying the cache design and further 
« Three Chip Enables for simple depth expansion with No Data reducing the component count. 

Contention. Burst cycle can be initiated with either the address status pro- 
+ TTL-Level Three-State Output. cessor(ADSP) or address status cache controller(ADSC) inputs. 
+ 100-Pin TQFP Package Subsequent burst addresses are generated internally in the sys- 


tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 
FAST ACCESS TIMES ZZ pin controls Power Down State and reduces Stand-by current 


: regardless of CLK. 

: ———— a The KM736V587 is implemented with SAMSUNG's high perfor- 
Cycle Time teye | 12 | 12 | 15 [ ns | mance CMOS technology and is available in a 100pin TQFP 
CrakAcceneTine | 6d [es] © | 10| ne | 

Output Enable Access Time | toe | 4 [4 [5 | ns | 


package. Multiple power and ground pins are utilized to mini- 
mize ground bounce. 
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ADSC |p Locic ADDRESS |a'g~ a4 
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ADSP ab Ao~A14 REGISTER 
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KM736V587 
PIN CONFIGURATION(TOP VIEW) 


PIN NAME 


0 

(2) 

S 
FUE ET EEE 


Address Inputs 


DISC @CNOMAWNA 


— 


3 
14 
15 
16 
17 
18 
19 


WNNNNNNNNNN 
COON DOA WNH = © 


LBO Cc} 31 


As Cc 322 


A4 Co 33 


96 [7 Wed 
95 [— WeEc 
94 —-— WEb 
93 [7 Wea 
92 F4 CS2 


97 F CS2 


100 Pin 


91 F— Vop 


TQFP 


(20mm x 14mm) 


A3 cm 34 
A2 ca 35 
A1 coo 36 
Ao c= 37 
N.C. c= 38 
N.C. cy 39 
Vss C=] 40 
Vop c=] 41 
N.C. = 42 
N.C. c= 43 
A10 C—] 44 
A117 45 
A12 C4 46 
A13 C47 


32,33, 34,35, 36, 37, 
44,45,46,47,48,81, 


32Kx36 Synchronous SRAM 


Power Supply(+3.3V) 


Ground 


15,41,65,91 
17,40,67,90 


No Connect 14,16,38,39,42,43,49,50, 
66 
52,53,56,57,58,59,62,63 
68,69,72,73,74,75,78,79 
2,3,6,7,8,9,12,13 
18,19,22,23,24,25,28,29 
51,80,1,30 


Burst Address Advance 
Address Status Processor 
Address Status Controller 
Clock 

Chip Select 

Chip Select 

Chip Select 

Byte Write Inputs 

Output Enable 

Global Write Enable 
Byte Write Enable 
Power Down Input 

Burst Mode Control 


a 
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Data Inputs/Outputs 


4,11,20,27,54,61,70,77 


Output Power Supply 
(+3.3V) 
Output Ground 


5,10,21,26,55,60,71,76 
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KM736V587 32Kx36 Synchronous SRAM 


FUNCTION DESCRIPTION 
The KM736V587 is a synchronous SRAM designed to support the burst address accessing sequence of the Pentium and Power PC 


based microprocessor. All inputs (with the exception of OE, LBO and ZZ) are sampled on rising clock edges. The start and duration of 
the burst access is controlled by ADSC, ADSP and ADV and chip select pins. 


When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 


Read cycles are initiated with ADSP(or ADSC) using the new external address clocked into the on-chip address register when both GW 
and BW are high or when BW is low and WEa, WEb, WEc, and WEd are high. When ADSP is sampled low, the chip selects are sam- 
pled active, and the output buffer is enabled with OE. the data of cell array accessed by the current address are projected to the output 
pins. 


Write cycles are also initiated with ADSP(or ADSC) and are differentiated into two kinds of operations; All byte write operation and indi- 
vidual byte write operation. 

All byte write occurs by enabling GW(independent of BW and Wex.), and individual byte write is is performed only when GW is high and 
BW is low. In KM736V587, a 32Kx36 organization, WeEa controls DQa0 ~ DQa7 and DQPa, WEb controls DQb0 ~ DQb7 and DQPb, 
WeEc controls DQcO0 ~ DQc7 and DQPc and Wed controls DQd0 ~ DQd7 and DQPd. 


€S1 is used to enable the device and conditions internal use of ADSP and is sampled only when a new external address is loaded. 


ADV is ignored at the clock edge when ADSP is asserted, but can be sampled on the subsequent clock edges. The address increases 
internally for the next access of the burst when ADV is sampled low. 


Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. And this pin is High, Interleaved burst sequence is selected. 


morieaned auch 


BURST csteaathe TABLE 


ae ——- 


Fourth Address 


(Linear Burst) 
First ‘Address 


Fourth Address 
NOTE : 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 


ASYNCHRONOUS TRUTH TABLE 
bed Notes L ang aioe NOTE 


Opera To Status | 1. X means “Don't Care". 
ee 2. ZZ pin is pulled down internally 
Pm 
ae 
| t | x jo 
ase ea 


4. Sleep Mode means power down state of which stand-by current 
does not depend on cycle time. 

5. Deselected means power down state of which stand-by current 
depends on cycle time. 


Din, High-Z 


3. For write cycles that following read cycles, the output buffers must 
High-Z 


be disabled with OE, otherwise data bus contention will occur. 
Deselected 
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KM736V587 | 32Kx36 Synchronous SRAM 


SYNCHRONOUS TRUTH TABLE 


Not Selected 
Not Selected 
Not Selected 
Not Selected 


N/A 
Not Selected 
| External Address 
| External Address | 
| External Address | 


External Address Begin Burst Read Cycle 

External Address Begin Burst Write Cycle 

External Address Begin Burst Read Cycle 

Continue Burst Read Cycle 
Continue Burst Read Cycle 
Continue Burst Write Cycle 
Continue Burst Write Cycle 
Suspend Burst Read Cycle 
Suspend Burst Read Cycle 
Suspend Burst Write Cycle 
| t | CurrentAddress | Suspend Burst Write Cycle 


x 


NOTE: 1. X means "Don't Care”. 
2. The rising edge of clock is symbolized by ¢. 
3. WRITE = L means Write operation in WRITE TRUTH TABLE. 
WRITE = H means Read operation in WRITE TRUTH TABLE. 
4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 


WRITE TRUTH TABLE 


eratio’ 
READ 
READ 
WRITE BYTE a 
WRITE BYTE b 
WRITE BYTE c and d 
WRITE ALL BYTEs 
WRITE ALL BYTEs 


NOTE: 1. X means "Don't Care”. 
2. All inputs in this table must meet setup and hold time around the rising edge of CLK( f ). 


ABSOLUTE MAXIMUM RATING* 


Voltage on VoD Supply Relative to Vss -0.3 to 4.6 
Voltage on Vpba Supply Relative to Vss VoD 


DD 
Voltage on Input Pin Relative to Vss -0.3 to 6.0 
Voltage on I/O Pin Relative to Vss -0.3 to Vova+ 0.5 


Tstc -65 to 150 
0 to 70 
-10 to 85 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 


ei” 
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KM736V587 32Kx36 Synchronous SRAM 
OPERATING CONDITIONS(‘ < Ta < 70°C) 


Supply Voltage 


Input Capacitance CIN 
Output Capacitance 


Input Pulse Level 
Input Rise and Fall Time(Measured at 0.3V and 2.7V) 2ns 
Input and Output Timing Reference Levels 1.5V 
Output Load See Fig. 1 


DC ELECTRICAL CHARACTERISTICS (ta = 0° to 70°, Vop = 3.3V+5%) 


-  Farameter | Syn | TestConditions =| Min ep Bal 
Input Leakage Current(except ZZ) VDD = Max , VIN = Vss to VoD | 6-2 felt 
Output Leakage Current lo 
Ic 
° 


Symbol | 


2Z <= Vit, All Inputs = Vit or ViH 
Cycle Time 2 tCYC min 


Device Selected, lout = OmA, | 8 | - | 330 | 
ii (i a 
ace 
Standby Current 


Device deselected, lout = OmA, 
ZZ=VIL, f = Max, 


All Inputs=0.2V or 2 Vop-0.2V 


= 2 
[tor _ | Output Disabled, Vou = Vss to Vooa 
Operating Current _ 


Device deselected, lout = OmA, 
2Z=0.2V, f= 0, 
All Inputs = fixed ( Vpb-0.2V or 0.2V) 


ce 
IsB2 Device deselected, jout = OmA, 
ZZ=2 Vop-0.2V, f = Max, 
All Inputs <= Vit or 2 Vin 


IL 
L 
Cc 
Out Law Votage 
IH . 
IL 
H 


Output High Voltage lon = -4.0mA 
input Low Voltage (a eee nS 
Input High Voltage 


* Vit(min) = -3.0(Pulse Width = 20ns) 
** In Case of I/O Pins, the Max. VIH = VDDQ + 0.5V 


Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 
+3.3V 
RL=50.2 
Dout Dout 319.2 
VL=1.5V 
Z0=50.2 T 30pF* 353.2 5pF* 
* Including Scope and Jig Capacitance Fig. 1 = 
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KM736V587 32Kx36 Synchronous SRAM 
AC TIMING CHARACTERISTICS (Ta = 0C to 70°C, Vop = 3.3V+5%) 


na OE SO a 
Cio Aces Tine CA 
Output Enable to Data Valid ee DR ee Bee 
Clock High to Output Low-Z tLZC ea ee eee ee 
Output Hold from Clock High tOH | 3 | = | ons | 
Output Enable Low to Output Low-Z tLZO fe | ons | 


Output Enable High to Output High-Z tHZOE 
Clock High to Output High-Z tHZC 
Clock High Pulse Width H 
Clock Low Pulse Width tCL 
Address Setup to Clock High tAS 
Address Status Setup to Clock High tss 
Data Setup to Clock High tDS : . 


a De 
Aadessiadvance Setup to Clock igh | wows | “28 as] 8 
chip Sele Setup fo GlockHigh [ess [as [| as | as 
Radios Hei fom Glock igh | wos [| as [ase 
 Aadiose Status Hold om Clock High | eH [os | os [as 
CSS CTT CTD SCT 
Wt Hdrom Giek High [war] aso 

Address Advance Hold from Clock High | tADVH | 05 | - | 05 | 

: 
ZZ Low to Power Up 2 


NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 
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TIMING WAVEFORM OF READ CYCLE 
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AO wee WaT Tare) 


OE 
' t a 
tLZO8 | ' 
! i] I 1 
7 : (( Wy WY aN WY XX/ aN 
Data Out \ cil Wes OK AX oR AY 
NOTES: WEI ee! ae ot GW=H, BW =L, WEx.=L 
CS’ =L, cea = Ha nd CS2= L Don’ t Care 
= ee <a H, or ©S1 = L and CS2 =H, or CS1 =L, and CS2=L Undefined 
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TIMING WAVEFORM OF WRTE CYCLE 
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TIMING WAVEFORM OF COMBINATION READ/WRTE CYCLE(ADSP CONTROLLED, ADSC=HIGH) 
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vol 


TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE(ADSC CONTROLLED, ADSP=HIGH) 
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TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE(ADSP CONTROLLED, ADSC=HIGH) 
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TIMING WAVEFORM OF POWER DOWN CYCLE 


(CH | tCh 
CLOCK } 


tcyc 


ADDRESS eat — 
es — SN ——— 
OE nd 7 | 
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AKL) KKK KY 
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— ZZ Recovery Cycle lormal Operation Mode 


ZZ Setup Cycle 


Data Out K 


ZZ 
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KM736V587 32Kx36 Synchronous SRAM 


APPLICATION INFORMATION 
DEPTH EXPANSION 


The Samsung 32Kx36 Synchronous Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 32K depth to 64K depth without extra logic. 


Ajo:15} ca 
CS2 
CcS2 


i 
Address Data 


64-bits 
Microprocessor 


32Kx36 
Ad SB SB 


SRAM 
CLK 


(Bank 1) 
Cache 


Controller 


CLOCK 


Ka Undefined Don't Care 
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KM732V688/L 


64Kx32 Synchronous SRAM 


64Kx32-Bit Synchronous Pipelined Burst SRAM 


FEATURES 


« Synchronous Operation. 

« 2 Stage Pipelined operation with 4 Burst. 

On-Chip Address Counter. 

Self-Timed Write Cycle. 

On-Chip Address and Control Registers. 
Vpp=3.3V-5%/+10% Power Supply 

1/0 Supply Voltage : 3.3V-5%/+10% 

5V Tolerant Inputs except I/O Pins. 

Byte Writable Function. 

Global Write Enable Controls a full bus-width write. 
Power Down State via ZZ Signal. 

Asynchronous Output Enable Control. 

ADSP, ADSC, ADV Burst Control Pins. 

CBO Pin allows a choice of either a interleaved burst or a 
linear burst. 

Three Chip Enables for simple depth expansion with No Data 
Contention ; 2 cycle Enable, 1 cycle Disable. 

« TTL-Level Three-State Output. 

« 100-Pin QFP/TQFP Package 


aram 


CST 2 
cS2 fn 8 b>} 
C82 % 4 Se 
GW a Of 
_BW ae CONTROL 
WEa Fe LOGIC 
WEb iad 
wee i 
WEd 
OE 
ZZ 
DQao ~ DQd7 


ADDRESS 
REGISTER 


REGISTER 
x OUTPUT 
eames o— 


GENERAL DESCRIPTION 


The KM732V688/L is a 2,097,152 bit Synchronous Static Ran- 
dom Access Memory designed for high performance second 
level cache of Pentium and Power PC based System. 

It is organized as 64K words of 32 bits and integrates address 
and control registers, a 2-bit burst address counter and added 
some new functions for high performance cache RAM applica- 
tions; GW, BW, CBO, Zz. 

Write cycles are internally self-timed and synchronous. 

Full bus-width write is done by GW, and each byte write is per- 
formed by the combination of Wex and BW when GW is high. 
And with CS7 high, ADSP is blocked to control signals. 

Burst cycle can be initiated with either the address status pro- 
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys- 
tem’s burst sequence and are controlled by the burst address 
advance(ADV) input. 

[BO pin is DC operated and determines burst sequence(linear 
or interleaved). 

ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 

The KM732V688/L is fabricated using SAMSUNG's high perfor- 
mance CMOS technology and is available in a 100pin QFP/ 
TQFP package. Multiple power and ground pins are utilized to 
minimize ground bounce. 


64Kx32 


BURST 
ADDRESS | aig. a4 
COUNTER 


MEMORY 
ARRAY 


; DATA-IN 
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KM732V688/L 64Kx32 Synchronous SRAM 
PIN CONFIGURATION(TOP VIEW) 


—- WS ir OO in an Xx = = Ww B B > 
e2B SBRRBB 88 a6BwERB e 2 
EEE EET ETT 
Oo oncounmnwrmnrnneridaoanandcenreeourwtronnc 
NCC 1S RDADAADBDAAAHDDD HDHD HD W OH I N.C. 
DQco C4 2 O -—! DQb7 
DQc1 —— 3 1 DQbs 
Vppa C=] 4 —] Vopa 
Vssq Cj 5 1 VssQ 
DQc2 [4 6 1 DQbs 
DQc3 [J] 7 1 DQb4 
DQc4 C4 8 r—] DQb3 
DQcs C4 9 1 DQh2 
Vssq CS -—] Vssq 
Vppae [4 . 70 F—- Vppa 
DQcs 1 00 Pin 69 F=5 Dabr 
DQc7 (> 68 F— DQbo 
N.c, CS -—l] Vss 
Vop —J Q —— NC. 
N.c. C4 T FP -——] Vop 
Vss Co Pr] ZZ 
DQdo “= 1 DQa7z 
Dadi (20mm x 14mm) — Daas 
Vope C4 r—] Vppe 
Vssq C4 60 -— Vssa 
DQd2 C= 59 F— DQas 
DQd3 —— -——] DQa4 
DQd4 C— -—] DQa3 
DQds CS +1 DQaz2 
Vssq C— /— Vssaq 
Vppe r—I Vope 
DQde [4 -+—] DQa1 
DQd7 —— 1 DQao 
NC. CIS ANS SSSRESSSSISISSS SF Rs fone 
HOUUUU UU UU UU UU dU ee 
owt 4 = oo ‘4 nN O . ,- or NO TFT Ww . 
Brtt eT eee eee eee EY 


FP PIN NO __ PIN NAI 


Address Inputs 32,33,34,35,36,37, Power Supply(+3.3V) | 15,41,65,91 
44,45,46,47,48,49, Ground 17 ,40,67,90 
81,82,99,100 C. No Connect 1,14,16,30,38,39,42,43, 

Burst Address Advance 50,51,66,80 

Address Status Processor Data Inputs/Outputs §2,53,56,57,58,59,62,63 

Address Status Controller 68,69,72,73,74,75,78,79 

Clock 2,3,6,7,8,9,12,13 

Chip Select 18,19,22,23,24,25,28,29 

Chip Select Output Power Supply | 4,11,20,27,54,61,70,77 

Chip Select (+3.3V) 

Byte Write Inputs Output Ground 5,10,21,26,55,60,71,76 

Output Enable 

Global Write Enable 

Byte Write Enable 

Power Down Input 

Burst Mode Control 


eas 
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KM732V688/L 64Kx32 Synchronous SRAM 


FUNCTION DESCRIPTION 
The KM732V688/L is a synchronous SRAM designed to support the burst address accessing sequence of the CISC and RISC micropro- 


cessor. All inputs(with the exception of OE, [BO and ZZ) are sampled on rising clock edges. The start and duration of the burst access 
is controlled by ADSC, ADSP and ADV and chip select pins. 
The accesses are enabled with the chip select signals and output enabled signals. Wait states are inserted into the access with ADV. 


When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 


Read cycles are initiated with ADSP(regardless of WEx and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output pins. ADV is 
ignored on the clock edge that samples ADSP asserted, but is sampled on the subsequent clock edges. The address increases inter- 
nally for the next access of the burst when WEx are sampled High and ADV is sampled Low. And ADSP is blocked to control signals by 
disabling CS1. 


All byte write is done by GW(regardiess of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GW is High. 

Write cycles are performed by disabling the output buffers with OE and asserting Wex. WEx are ignored on the clock edge that samples 
ADSP Low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled Low(regardless of 
OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next address of burst, 
if both WeEx and ADV are sampled Low. Individual byte write cycles are performed by any one or more byte write enable signals(WEa, 
WEb, WEc or WEb) sampled low. The WEa controls DQao ~ DQa7, WEb controls DQbo ~ DQb7, WEc control DQco ~ DQc7, and WEd 
controls DQdo ~ DQd7. Read or write cycle may also be initiated with ADSC, instead of ADSP. The differences between cycles initiated 
with ADSC and ADSP as are follows; 


ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
WEx are sampled on the same clock edge that sampled ADSC low(and ADSP high). 


Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 


address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 


BURST SEQU ENCE TABLE (Interleaved Burst) 


First Address 


Fourth Address 


(Linear Burst) 


First Address 


Fourth Address 
NOTE : 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 
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TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 


Not Selected 


Not Selected 


4p 

External Address 

External Address 

External Address Begin Burst Read Cycle 

Next Address 

Next Address 
Current Address 
Current Address 
Current Address 


NOTE: 1. X means "Don't Care". 
2. The rising edge of clock is symbolized by tf. 
3. WRITE = L means Write operation in WRITE TRUTH TABLE. 
WRITE =H means Read operation in WRITE TRUTH TABLE. 
4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 


rtrePet 
beep 


| Operation _ L 


Iyer jr jr ia 


NOTE: 1. X means "Don't Care”. 
2. All inputs in this table must meet setup and hold time around the rising edge of CLK( f ). 


ASYNCHRONOUS TRUTH TABLE 


(See Notes 1 and 2): NOTE 

. Sis a OE | WOS 1. X means "Don't Care”. 

2. ZZ pin is pulled down internally 

3. For write cycles that following read cycles, the output buffers must 
be disabled with OE, otherwise data bus contention will occur. 

4. Sleep Mode means power down state of which stand-by current 
does not depend on cycle time. 

5. Deselected means power down state of which stand-by current 
depends on cycle time. 


PSimsung “ 
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PASS-THROUGH TRUTH TABLE 


ie) 
Write Cycle, All bytes Read Cycle 


Initiate Read Cycle 
a a Address=An L H L 2 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes Data=Qn 
Write Cycle, All bytes AIL No new cycle H H L No carryover from 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes previous cycle 
Write Cycle, All bytes AIL No new cycle H H H No carryover from 
Address=An-1, Data=Dn-1 Data=High-Z previous cycle 
Write Cycle, One byte One L Hee as eevee Read Cycle 
Address=An-1, Data=Dn-1 ne on L : L |Data=an 
: Data=Qn-1 for one byte 
Write Cycle, One byte OneL No new cycle H H L No carryover from 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte previous cycle 


NOTE : This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 


Voltage on VoD Supply Relative to Vss -0.3 to 46 fo lv 
Voltage on Vopa Supply Relative to Vss 
1.2 


ABSOLUTE MAXIMUM RATING* 


< 


Voltage on Input Pin Relative to Vss VIN -0.3 to 6.0 
Voltage on 1/O Pin Relative to Vss Vio -0.3 to Vopa+ 0.5 


a 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 


reliability. 


OPERATING CONDITIONS (0 < Ta < 70°C) 


Symbol 
Supply Voltage 


pGround ss 
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CAPACITANCE* (Ta = 25°, f = 1MHz) 


Input Capacitance Vin=0V 


Output Capacitance [cour [vou [CS 


*NOTE : Sampled not 100% tested. , 


DC ELECTRICAL CHARACTERISTICS 
(VoD=3.3V-5%/+10%, VoDa=3.3V-5%/+10%, TA= 0 to 70°C) 


Input Leakage Current(except ZZ) Vpp = Vss to Vpp, VIN = Vss to Vop 
Output Leakage Current Output Disabled, Vout = Vss to Vopa 
Operating Current icc Device Selected, louT = OmA, | -13 | - | 250 | 
ZZ < Vit, All Inputs = ViL or VIH | -15 | - | 220 
Cycle Time = tCYC min ae ee 
Standby Current Device deselected, louT = OmA, ZZ<= VIL, 
f = Max, All Inputs <=0.2V or 2 Vpp-0.2V 
Device deselected, lout = OmA, p= | 0 | 
IsB1 2Z<=0.2V, f= 0, 
All Inputs = fixed( Vop-0.2V or 0.2V) ee ee 
Device deselected, lout = OmA, po fo | 
IsB2 ZZ = Vpbb-0.2V, f = Max, 
All Inputs = Vit or = VIH a a 
Output Low Voltage lou = 8.0mA Fo | 4 
Output High Voltage lon = -4.0mA | 24 [  - | 
eat Lew Vale We fe [OB 
input High Voltage pet We ee fh PO 


* Vit(min) =-3.0(Pulse Width S 20ns) 
** In Case of I/O Pins, the Max. ViH = Vppa + 0:5V 
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TEST CONDITIONS 
(TA= 0 to 70°C, VoD=3.3V-5%/+10%, VDDa=3.3V-5%/+10%, unless otherwise specified) 


Input Pulse Level 


0 to 3V 
Input Rise and Fall Time(Measured at 0.3V and 2.7V) 2ns 


input and Output Timing Reference Levels 
Output Load See Fig. 1 


Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 


Souk RL=50 2 
) 
VL=1.5V oor 
319.2 
Z0=50 2 _[80PF* Dout 
353.2 5pF* 
* Capacitive Load consists of all components of 
the test environment. * Including Scope and Jig Capacitance 


Fig. 1 
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AC TIMING CHARACTERISTICS 
(VoD=3.3V-5%/+10%, Ta = 0 to 70°) 


Output Enable to Data Valid tOE 


Clock High to Output Low-Z 
Output Hold from Clock High tOH 


aS 
oO 


| 
| 


Write Setup to Clock High(GW, BW, WEx) 


Address Hold from Clock High 
Address Status Hold from Clock High 
Data Hold from Clock High tDH 


NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 
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TIMING WAVEFORM OF READ CYCLE 
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TIMING WAVEFORM OF WRTE CYCLE 
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TIMING WAVEFORM OF COMBINATION READ/WRTE CYCLE 
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TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE 
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TIMING WAVEFORM OF POWER DOWN CYCLE 
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APPLICATION INFORMATION 
DEPTH EXPANSION 


The Samsung 64Kx32 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 64K depth to 128K depth without extra logic. 


=] 63} 


64-Bits 


Address 
CLK 


Cache 
Controller 


INTERLEAVE READ TIMING (Refer non-interleave write timing for interleave write timing) 
2 Cycle Enable - 1 Cycle Disable Mode can reduce Data Contention in Dual Bank Operation. 


Clock 


Data Out 
(Bank 0) 


1 { | i} ( 
Data Out ; : ; : ; Ni WY 
(Bank 1) cK AIK az y CDi Q24 


KY Undefined @ Don't Care 
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64Kx32-Bit Synchronous Pipelined Burst SRAM 


FEATURES GENERAL DESCRIPTION 

« Synchronous Operation. The KM732V696/L is a 2,097,152 bit Synchronous Static Ran- 

« 2 Stage Pipelined operation with 4 Burst. dom Access Memory designed for high performance second 

e On-Chip Address Counter. level cache of Pentium and Power PC based System. 

. aay ville peed cehcegan It is organized as 64K words of 32 bits and integrates address 

« On-Chip ss and Con ; i 

 Vop=3.3V-5%/+10% Power Supply for 3.3V 1/0 and control registers, a 2-bit burst address counter and added 

a some new functions for high performance cache RAM applica- 
« VoD=3.3V £5% Power Supply for 2.5V I/O tions: GW. BW (BO. ZZ. Writ P i lf-timed 
» 1/0 Supply Voltage : 3.3V-5%/+10% for 3.3V I/O pce ee ate ae Crete Ley orate 
or 2.5V+0.4V/-0.13V for 2.5V 1/0 and SyRenyeneus:s —_ 

. 5V Tolerant Inputs except I/O Pins. Full bus-width write is done by GW, and each byte write is per- 

« Byte Writable Function. formed by the combination of Wex and BW when GW is high. 

« Global Write Enable Controls a full bus-width write. And with CS1 high, ADSP is blocked to control signals. 

« Power Down State via ZZ Signal. Burst cycle can be initiated with either the address status pro- 

- CBO Pin allows a choice of either a interleaved burst or a cessor(ADSP) or address status cache controller(ADSC) inputs. 
linear burst. Subsequent burst addresses are generated internally in the sys- 

» Three Chip Enables for simple depth expansion with No Data tem's burst sequence and are controlled by the burst address 
sapeinioe Cadeees cee arene) nt 

. ADSP, ADSC, ADV Burst Control Pins. se ae operated and determines burst sequence(linear 

: ee eeee Bias Pai ZZ pin controls Power Down State and reduces Stand-by cur- 


rent regardless of CLK. 
FAST ACCESS TIMES Cesare The KM732V696/L is fabricated using SAMSUNG's high perfor- 


aramet mbol | -13 - | 18 | Unit | mance CMOS technology and is available in a 100pin TQFP 
; package. Multiple power and ground pins are utilized to mini- 

Cycle Time tcye [13 | 15 | ne mize ground bounce. 

Output Enable Access Time | tof | 6 | 7 | ns | 


LOGIC BLOCK DIAGRAM 


CLK 

tS aa Gee 64Kx32 
aD V a es BURST CONTROL MEMORY 
al ee ee LoGic ADBRESS Ao All ARRAY 


COUNTER 


ADDRESS 


Ao~A15 REGISTER 


DATA-IN 


REGISTER 


‘JOYLNOS 


YsLSiOad 


Bia | BUFFER | 


ed OUTPUT 
ibe S| re 
bo 
ied 
Bed 


DQao ~ DQd7 
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KM732V696/L 
PIN CONFIGURATION(TOP VIEW) 


96 (7 Wed 
95 (7 Wec 
94 F 3 WEb 
93 -7 WEa 


97 FCS2 
92 F#4CS2 


N.C. 
DQco 
DQc1 
Vpba 
Vssaq 
DQc2 
DQc3 
DQc4 
DQcs 
Vssa 
Vppa 
DQc6 
DQc7 

N.C. 

Vpb 

N.C. 

Vss 
DQdo 
DQdi 
Vopa 
VssqQ 
DQd2 
DQd3 
DQd4 
DQds5 
Vssa 
Vpbpa 
DQdeé 
DQd7 

N.C. 


OOANOOARWN = 


P PIN NC 
32,33, 34,35, 36,37, 
44, 45,46,47,48,49, 
81,82,99,100 


Address Inputs 


Burst Address Advance 
Address Status Processor 
Address Status Controller 
Clock 

Chip Select 

Chip Select 

Chip Select 

Byte Write Inputs 

Output Enable 

Global Write Enable 

Byte Write Enable 
Power Down Input 

Burst Mode Control 


ei” 
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64Kx32 Synchronous SRAM 


100 Pin 
TQFP 


(20mm x 14mm) 


ee \ME 
Power Supply(+3.3V) 
Ground 
No Connect 


Data Inputs/Outputs 


Output Power Supply 
(2.5V or 3.3V) 
Output Ground 


15,41,65,91 
17,40,67,90 
1,14,16,30,38,39,42,43, 
50,51,66,80 
52,53,56,57,58,59,62,63 
68,69,72,73,74,75,78,79 
2,3,6,7,8,9,12,13 
18,19,22,23,24,25,28,29 


4,11,20,27,54,61,70,77 


5,10,21,26,55,60,71,76 
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FUNCTION DESCRIPTION 
The KM732V696/L is a synchronous SRAM designed to support the burst address accessing sequence of the CISC and RISC micropro- 


cessor. All inputs(with the exception of OE, LBO and ZZ) are sampled on rising clock edges. The start and duration of the burst access 
is controlled by ADSC, ADSP and ADV and chip select pins. 
The accesses are enabled with the chip select signals and output enabled signals. Wait states are inserted into the access with ADV. 


When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 


Read cycles are initiated with ADSP(regardiess of WEx and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled Iow, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output pins. ADV is 
ignored on the clock edge that samples ADSP asserted, but is sampled on the subsequent clock edges. The address increases inter- 
nally for the next access of the burst when WEx are sampled High and ADV is sampled Low. And ADSP is blocked to control signals by 
disabling CS1. 


All byte write is done by GW(regardless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GWis High. 

Write Write cycles are performed by disabling the output buffers with OE and asserting WEx. WEx are ignored on the clock edge that samples 
ADSP Low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled Low(regardless of 
OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next address of burst, 
if both WEx and ADV are sampled Low. Individual byte write cycles are performed by any one or more byte write enable signals(WeEa, 
WEb, WEc or WEd) sampled low. The WEa controls DQao ~ DQa7, WEb controls DQbo ~ DQb7, WEc controls DQco ~ DQc7, and WEd 
contro! DQdo ~ DQd7. Read or write cycle may also be initiated with ADSC, instead of ADSP. The differences between cycles initiated 
with ADSC and ADSP as are follows; 


ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
WEx are sampled on the same clock edge that sampled ADSC low(and ADSP high). 


Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 


the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 


BURST SEQU ENCE TABLE (interleaved Burst) 


First Address” 


Fourth Address 


(Linear Burst) 


First Address 


Fourth Address 
NOTE : 4. LBO pin must be tied to High or Low, and Floating State must not be allowed. 
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TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 


NOTE: 1. X means "Don't Care". 
2. The rising edge of clock is symbolized by 1. 
3. WRITE = L means Write operation in WRITE TRUTH TABLE. 
WRITE = H means Read operation in WRITE TRUTH TABLE. 
4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 


| Operation _ . 
READ 


WEd 


NOTE : 1. X means "Don't Care". 
2. All inputs in this table must meet setup and hold time around the rising edge of CLK( 1 ). 


ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): | NOTE 


1 55 1. X means "Don't Care”. 
Sleep Mode 


2. ZZ pin is pulled down internally 
3. For write cycles that following read cycles, the output. buffers must 
fie ee. be disabled with OE, otherwise data bus contention will occur. 
Read 4. Sleep Mode means power down state of which stand-by current 
: . : does not depend on cycle time. 
[Write | kX _[ Din, High-z | 5. Deselected means power down state of which stand-by current 


depends on cycle time. 
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PASS-THROUGH TRUTH TABLE 


Write Cycle, All bytes Read Cycle 
Address=An-1, Data=Dn-1 


Write Cycle, All bytes AIL No new cycle No carryover from 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes previous cycle 
Write Cycle, All bytes AIL No new cycle No carryover from 
Address=An-1, Data=Dn-1 Data=High-Z previous cycle 


‘ Initiate Read Cycle 
Write Cycle, One byte One| Wedpoesean 


Address=An-1, Data=Dn-1 Data=Qn-1 for one byte 


Write Cycle, One byte One L No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte 


NOTE : This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 


Read Cycle 
Data=Qn 


MUM RATING* 


ABSOLUTE MAXI 
ee ee ee ries ee = 


Voltage on Vop Supply Relative to Vss VpD 
Voltage on Vopa Supply Relative to Vss 
Voltage on Input Pin Relative to Vss 
Voltage on I/O Pin Relative to Vss 
PowerDissipation | 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 


Mania 3 : 


Ming ol Typ ft Mee Unit 
A Se TR) NT A RRS (A SO 


Supply Voltage 


OPERATING CONDITIONS at 


Supply Voltage 


Ground 
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CAPACITANCE* (Ta = 25°C, f= 1MHz) 


*NOTE : Sampled not 100% tested. 


DC ELECTRICAL CHARACTERISTICS 
(VDD=3.3V-5%/+10%, VDDQ=3.3V-5%/+10%, or VDD=3.3V 5%, VodDa=2.5V+0.4V/-0.13V, TA= 0 to 70°C) 


Input Leakage Current(except ZZ) ali «- Vpp = Vss to Vop, VIN = Vss to Vpb 
2 | +2 | 
| 


Output Leakage Current | tou | Output Disabled, Vout = Vss to Vopa - 


Operating Current Device Selected, louT = OmA, 
ZZ Vit, All Inputs = Vit or VIH 
Cycle Time 2 tCYC min 


Standby Current Device deselected, louT =OmA, ZZ=VIL, 


f = Max, All Inputs <0.2V or = Vop-0.2V 


Device deselected, lout = OmA, 
ZZ = Vpp-0.2V, f = Max, 
All Inputs = Vit or 2 VIH 


Device deselected, louT = OmA, 
ZZ S0.2V, f= 0, 
All Inputs = fixed ( Vpp-0.2V or 0.2V) 


lit 

1OL 

Icc 

$B2 

jo. = 80mA 

jon = -1mA 

vi 
Vir 
Vi 


Input High Voltage(2.5V 1/O) VIH 


* ViL(min) = -3.0(Pulse Width S$ 20ns) 
** In Case of I/O Pins, the Max. ViH = Voba + 0.5V 
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TEST CONDITIONS 
(TA= 0 to 70°C, VoD=3.3V-5%/+10%, 


Vppa=3.3V-5%/+10%, or VoD=3.3V +5%, VoDa=2.5V +0.4V/-0.13V) 


"Input Pulse Level (for 3.3V I/O) _ a : ; «Oto 3V 
Input Pulse Level (for 2.5V 1/O) 0 to 2.5V 
Input Rise and Fall Time(Measured at 0.3V and 2.7V for 3.3V I/O) 
2ns 


inp Rie and Fal Tine Messuredaf0.3V and IV tr 2V VO) [a 
Input and Output Timing Reference Levels(for 2.5V I/O) 


Output Load(A) Output Load(B), (3.3V 1/0) 
(for tLZC, tLZOE, tHZOE & tHZC) 


RL=50 £2 
Dout +3.3V 
VL=1.5V for 3.3V I/O ane 
70=50 2 i gual Vppe/2 for 2.5V I/O Dout 
* Capacitive Load consists of ail components of 
the test environment. * Including Scope and Jig Capacitance 


Output Load(C), (2.5V I/O) 
(for tLZC, tLZOE, tHZOE & tHZC) 


+2.5V 
1667 2 
Dout 
1538.2 5pF* 


* Including Scope and Jig Capacitance 


Fig. 1 
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AC TIMING CHARACTERISTICS 
(TA= 0C to 70°C, VoD=3.3V-5%/+10%, VoDa=3.3V-5%/+10%, or VoD=3.3V+5%, VoDa=2.5V +0.4V/-0.13V, 
unless otherwise specified 


Cycle Time 


[Clock Access Time ——=~=~—“‘~*~*é~idC]SC“‘CON™CSC*dSCS?~SCdYSC eS 
[Output Enable DaiaVaid ——~=~=~=~“‘*‘drONSCSC*C“‘“;™CSCSSCSC*dNSC® YS 
Clock High to OuputiowZ_——~=~—~‘idSSC~*sSCiT 
Output Holdfiom ClockHigh——~S~*~drOHSCSC*“SCi SS 
Output Enable Lowto OuputlowZ_—+(|wzoe—=«P So «d| SY 
"Output Enable Highto OutputHigh-2 +i wzoE—C~PSCSS*dC CSCC 
Clock Highto OututHighZ ——=—=SCSC~‘idrSS~SC*~*~*sSC<“ SO] Ys 
eT © 
[ClockLowPuse Width —_———S—SCiSCSC~*idSC SSC 
[Address Setup to ClookHigh ___———~+diws——SC*iSCs |S 
[Address Status Setup to CiockHigh _[88__—+| 28 |---| 28 |. 
Data Setupto ClockHigh _—==S=SC~id OS SCSC~*dSSCas | SCC 
Wie Setup to Clock High(GW, BW, WE [ws —~| 2s | - + 28) 
Adress Advance Setupto ClockHigh [dvs 25 | - [28 | - | 
[Chip Select Setupto ClockHigh ___—=«dwtcss «Y= id |e 
[Address Hold rom Clock High —~—~S~d AH ——~SCSC~*SCis 
‘SH Se Ol 
[DataHolatromClockHigh _——=S=S*~d SCS | dd 


Wie Holdom Clock High(GW, BW. WE) [WH | os | - | os | -| ns 
Address Advance Holdfiom ClockHigh | wDVH | os | - | 05 | - | ns 


Chip Seles Holdfiom ClockHigh __—=«dwtesH_~—=« =| = S*dY~SPe 
[Zz High toPowerDomm —=S=S=S=~=~‘“‘~srOOSSCSC*“‘d’#s@]~s=«sS SiS? 
[ZZ LowtePowerUp_—SC~— US SCS*dS al 


NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 
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TIMING WAVEFORM OF READ CYCLE 


T969ACEZINA 


~o— 


ADV 7 ark om an ans 


ERTS WAI aA 


I 1 | i 

aia 

: “ci C= al Bi 37K 
: I "2X DX OF 4X XX JX OF 3 7XX\ 


NOTES : WRITE =L means GW=L, 0 aa ee coca L 
aoe 


INVYS SnouolyouAs ZEexyPr9 


| 
<e] 
ow 


SOINOYLD313 wus, 


v6Z 


HR 
YR, 22-7 AN 


TIMING WAVEFORM OF WRTE CYCLE 


Vay 


yi yi pik 


INVYHS SsnouoiyouAs ZEexyPr9 


“V969ACE ZINN 


” eo 


S6Z 


: =- 


TIMING WAVEFORM OF COMBINATION READ/WRTE CYCLE 


{ | ( 
tCD 

eae | tHZOK 1 

! / RY ot, WN 

| \\ | | ED WA O3-1 Wy Koi anit R md 


T969AZEZINN 


Wvus snouoiysuts Zexy79 


962 


TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE 
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TIMING WAVEFORM OF POWER DOWN CYCLE 
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Data Out (oT SER 
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ZZ Recovery Cycle Normal Operation Mode 
ZZ 


Don’ t Care 
& Undefined 
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APPLICATION INFORMATION 
DEPTH EXPANSION 


64Kx32 Synchronous SRAM 


The Samsung 64Kx32 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 64K depth to 128K depth without extra logic. 


Data 
Address 


CLK 


64-Bits 
Microprocessor 


CLK 


Cache 
Controller 


ADS 


64Kx32 


SPB == SPB 

SRAM ADSC SRAM 
WEx 

(Bank 0) (Bank 1) 


—>+ OE 
Ccs1 
ADSP ADV 


| DV ADSP 
} 


— 


INTERLEAVE READ TIMING (Refer non-interleave write timing for interleave write timing) 


Clock 


Data Out 
(Bank 0) 


Data Out 
(Bank 1) 


SAMS Ung 


ELECTRONICS 
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128Kx18 Synchronous SRAM 


128Kx18-Bit Synchronous Pipelined Burst SRAM 


FEATURES 


e Synchronous Operation. 

« 2 Stage Pipelined Operation With 4 Burst 

« On-Chip Address Counter. 

« Self-Timed Write Cycle. 

« On-Chip Address and Control Registers. 

« VodD = 3.3V-5%/+10% Power Supply. 

« 5V Tolerant Inputs except I/O Pins. 

« Byte Writable Function. 

« Global Write Enable Controls a full bus-width write. 

« Power Down State via ZZ Signal. 

- LBO Pin allows a choice of either a interleaved burst or a 
linear burst. 

« Three Chip Enables for simple depth expansion with No Data 
Contention ; 2 cycle Enable, 1 cycle Disable. 

« Asynchronous Output Enable Control. 

- ADSP, ADSC, ADV Burst Control Pins. 

« TTL-Level Three-State Output. 

« 100-Pin TQFP Package 


FAST ACCESS TIMES 


Parameter |S {-10) 14 | nit 
jcydeTime | tove [76/86] 10] 11] ns 
[Clock Access Time | td |45/5.0/50/60| ns 
[Output Enable Access Time| t0& |45|50[50/60] ns_ 


LOGIC BLOCK DIAGRAM 


V BURST CONTROL 
ADV as Rees Locic 


A0~A16 


YsLsio3ay 
TOULNOD 


CONTROL 
LoGIc 


DQao ~ DQb7 
DQPa ~ DQPb 


ADDRESS 
REGISTER 


GENERAL DESCRIPTION 


The KM718V789/L is a 2,359,296 bits Synchronous Static Ran- 
dom Access Memory designed for high performance second 
level cache of pentium and Power PC based system. 

It is organized as 128K words of 18 bits. And it integrates 
address and control registers, a 2-bit burst address counter and 
added some new functions for high performance cache RAM 
applications; GW, BW, CBO, ZZ. 

Write cycles are internally self-timed and synchronous. 

Full bus-width write is done by GW, and each byte write is per- 
formed by the combination of WEx and BW when GW is high. 
And with CS1 high, ADSP disable to support address pipelining. 
Burst cycle can be initiated with either the address status pro- 
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys- 
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 

CBO pin is DC operated and determines burst sequence (linear 
or interleaved). 

ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 

The KM718V789/L is fabricated using SAMSUNG's high perfor- 
mance CMOS technology and is available in a 100pin TQFP. 
Multiple power and ground pins are utilized to minimize ground 
bounce. 


128Kx18 


MEMORY 


ADDRESS A’o~A"4 ARRAY 


COUNTER 


DATA-IN 


REGISTER 


\, OUTPUT 
eee 2 


ee” 


ELECTRONICS 


799 


KM718V789/L 


128Kx18 Synchronous SRAM 


PIN CONFIGURATION(TOP VIEW) 


OOBONOOARWNDN = 


< 

i=] 

Oo 
PETE 


Address Inputs 


Burst Address Advance 
Address Status Processor 
Address Status Controller 
Clock 

Chip Select 

Chip Select 

Chip Select 

Byte Write Inputs 

Output Enable 

Global Write Enable 

Byte Write Enable 
Power Down Input 

Burst Mode Control 
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ELECTRONICS 


94 [&— Web 


91 | Vop 


N 
\2) 
jO 
N 
ro) 


100 Pin 
TQFP 


97 F™ CSs2 
96 FION-C. 
95 FNC. 


(20mm x 14mm) 


aL PIN Ni 
32,33, 34,35, 36,37, Power Su 
44,45, 46,47,48,49, Ground 
80,81,82,99,100 C. No Connect 


DQao0~a7 | Data Inputs/Outputs 

DQbo ~ b7 

DQPa, Pb 

VpDa Output Power Supply 
(+3.3V) 

Vssa Output Ground 


15,41,65,91 
17,40,67,90 
1,2,3,6,7,14,16,25,28,29 
.30,38,39,42, 43,50, 
51,52,53,56,57,66,75, 
78,79,95,96 
58,59,62,63,68,69,72,73 
8,9,12,13,18, 19,22,23 
74,24 
4,11,20,27,54,61,70,77 


5,10,21,26,55,60,71,76 
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KM718V789/L 128Kx18 Synchronous SRAM 


FUNCTION DESCRIPTION 

The KM718V789 is a synchronous SRAM designed to support the burst address accessing sequence of the Pentium and Power PC 
based microprocessor. All inputs(with the exception of OE, [BO and ZZ) are sampled on rising clock edges. The start and duration of the 
burst access is controlled by ADSP, ADSC, ADV and Chip Select pins. 

The accesses are enabled with the chip select signals and output enabled signals. Wait states are inserted into the access with ADV. 


When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 


Read cycles are initiated with ADSP(regardless of Wex and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output pins. ADV is 
ignored on the clock edge that samples ADSP asserted, but is sampled on the subsequent clock edges. The address increases inter- 
nally for ther next access of the burst when WEx are sampled High and ADV is sampled Low. And ADSP is blocked to control signals by 
disabling CS1. 


All byte write is done by GW (regardless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GW is High. 

Write cycles are performed by disabling the output buffers with OE and asserting WEx. WEx are ignored on the clock edge that samples 
ADSP Low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled Low(regaedless of 
OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next address of burst, 
if both WEx and ADV are » sampled Low. Individual byte write cycles are performed by any one or more byte write enable signals(WeEa or 
WEb) sampled low. The Wea controls DQao ~ DQa7 and DQPa, WEb controls DQbo ~ DQb7 and DQPb. Read or write cycle may also 
be initiated with ADSC, instead of ADSP. The differences between cycles initiated with ADSC and ADSP as are follows; 


ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC 
WEx are sampled on the same clock edge that sampled ADSC low(and ADSP high). 


Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. And when this pin is High, Interleaved burst sequence is selected. 


BURST SEQU ENCE TABLE (Interleaved Burst) 


First Address 


Fourth Address 


(Linear Burst) 


First Address 


Fourth Address 
NOTE : 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 


a” . 
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KM718V789/L 128Kx18 Synchronous SRAM 


TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 


Not Selected 
Not Selected 
Not Selected 
Not Selected 
Not Selected 
Begin Burst Read Cycle 


Begin Burst Write Cycle 

Begin Burst Read Cycle 

Continue Burst Read Cycle 
Continue Burst Read Cycle 
Continue Burst Write Cycle 
Continue Burst Write Cycle 
Suspend Burst Read Cycle 
Suspend Burst Read Cycle 
Suspend Burst Write Cycle 
Suspend Burst Write Cycle 


— 


NOTE : 1. X means "Don't Care”. 
2. The rising edge of clock is symbolized by f . 
3. WRITE = L means Write operation in WRITE TRUTH TABLE. 
WRITE = H means Read operation in WRITE TRUTH TABLE. 
4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 


WRITE TRUTH TABLE 


NOTE: 1. X means "Don't Care". 
2. All inputs in this table must meet setup and hold time around the rising edge of CLK( T ). 


ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): NOTE 


‘Statue | 1. X means "Don't Care". 
ee UG:staiue 2. ZZ pin is pulled down internally 
Sleep Mode High-Z 
Z 


3. For write cycles that following read cycles, the output buffers must 
I BG = | be disabled with OE, otherwise data bus contention will occur. 
Deselected 


4. Sleep Mode means power down state of which stand-by current 
does not depend on cycle time. 

5. Deselected means power down state of which stand-by current 
depends on cycle time. 


High-. 
Din, High-Z 
High-Z 


802 


ELECTRONICS 


KM718V789/L 128Kx18 Synchronous SRAM 


PASS-THROUGH TRUTH TABLE 


Write Cycle, All bytes Iniete Bead Read Cycle 
Address=An-1, Data=Dn-1 paateee = Data=Qn 
: Data=Qn-1 for all bytes 


Write Cycle, All bytes AIL No new cycle H H i No carryover from 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes previous cycle 
Write Cycle, All bytes AIL No new cycle H H H No carryover from 
Address=An-1, Data=Dn-1 Data=High-Z previous cycle 
Initiate Read Cycle 
Parc 


Cycle 


AllL 


Write Cycle, One byte 
a a One L | Address=An * 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte Data=Qn 


Write Cycle, One byte One L No new cycle H H L No carryover from 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte previous cycle 


NOTE : 1. This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 
2. WEx means WEa ~ WEd. 


UM RATING* 


pes of . L L ting : 
Vss 
Voltage on Vope Supply Relative to Vss 
Voltage on Input Pin Relative to Vss -0.3 to 6.0 
[PowerDissipation =| Pt 
‘ 


*NOTE : Stresses greater than those listed under “Absolute Maximum Rating" may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 


OP 


Supply Voltage 


z) 


Input Capacitance 
Output Capacitance 


*NOTE : Sampled not 100% tested. 
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KM718V789/L | 128Kx18 Synchronous SRAM 
DC ELECTRICAL CHARACTERISTICS(Ta = 0°C to 70°C, Von = 3.3V+5%) 


+ 
nN 


ee 
395 


Device Selected, lout = OmA, 
ZZ SVL, All Inputs = Vit or VIH 
Cycle Time 2 tCYC min 


360 
320 
320 
00 


3/13],3 3 3 


> 


—h 


eo} =| = si 
Ali Oo 


Device deselected, lout = OmA, 
ZZ=VIL, f = Max, 
All Inputs <0.2V or = Vop-0.2V 


Standby Current 


Device deselected, louT = OmA, 
ZZ=0.2V, f = 0, 

All Inputs=fixed (Vpp-0.2V or 0.2V) 
Device deselected, lout = OmA, 
2Z=Vbp-0.2V, f = Max, 


ro) 
> 


L-Ver 


(=) 


' 4 
_— = 
— Oo 


All Inputs < Vit or = ViH L-Ver m 
2 
FinputLowVatage Sid a SC“~*s*“‘*~*~*~*YSC‘t 
CT 


* ViL(min) = -3.0(Pulse Width S$ 20ns) 
** In Case of I/O Pins, the Max. ViH = Vopa + 0.5V 


TEST CONDITIONS(Ta = 0° to 70°C, Vop = 3.3V-5%/+10%, unless otherwise specified) 


a 


| Input Pulse Level _ 7 ~ — —_ 0 to 3V 
Input Rise and Fall Time(Measured at 0.3V and 2.7V) 
Input and Output Timing Reference Levels 


Output Load See Fig. 1 


Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 

+3.3V 
RL=502 

319.2 

Dout Dout 
VL=1.5V 
30pF* 
ft i Pp 353.2 5pF* 
* Capacitive Load consists of all components of * Including Scope and Jig Capacitance 
the test environment. 
Fig. 1 
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KM718V789/L 128Kx18 Synchronous SRAM 


AC TIMING CHARACTERISTICS 
3.3V-5%/+10% TA: oct 70C 


Clock High to Output Low-Z tLZC 
Output Hold from Clock High 


4.0 . 


[CiockHigh Puse Width —~SC~=~dtICH Sd | | | | ao - ‘| ao | 
[ClockLowPuseWith —_—~=~—~—C—~id LSC“ QO] ~~ as | Peo] - paol - | 
Address Setupto Cickigh fs 20 | - | 20 | - | 20] - | 20] - | m6 
wes 
(ADVE 


ish 


oO 


‘ NI NINTNIN 
a O|o/ololo 


N 


NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3, ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 
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TIMING WAVEFORM OF READ CYCLE 


V68ZA8 LZIN 


a ce 
tcf | | ! 


‘S WAI ae E) 


t f t 

| +I woe — 
I ! AN one WY WW ana 
(E32) , Cok X KX\_ 22-4 WX NX\_ 28-3 
NOTES : ar. nee s GW =L, or GW= H, BW = it’ WEx =L 


1 CS = Los H and CS2 § Don’ t Car 
= aes CS1 =H, or CS1=La nd G82 = H, or CS1 =L, and CS2=L & Undefined 
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TIMING WAVEFORM OF WRTE CYCLE 


” eo 


cs 
ADV 
OE 
| ; I 
l i} I 
ORRIN pha WY phn WY wba WY wba WW bba WW KY 
Data | oe XX HOW D2-4 XX YK RX Ribs. 4 
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TIMING WAVEFORM OF COMBINATION READ/WRTE CYCLE 


———— 
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608 


TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE 
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TIMING WAVEFORM OF POWER DOWN CYCLE 
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oF AL ‘Elutaienak WN 
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I | | 
Data Out iY ee AAA AAA AANA AY 


A QATAR RRR) 
tPDS 
1 ZZ Recovery Cycle Normal Operation Mode 
Sleep State 


2Z Setup Cycle 


ZZ 
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KM718V789/L 128Kx18 Synchronous SRAM 


APPLICATION INFORMATION 
DEPTH EXPANSION 


The Samsung 128Kx18 Synchronous Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 128K depth to 256K depth without extra logic. 


1/Ojo:71} 


Address Data 
CS2 
€S2 


128Kx18 CLK  128Kx18 
____ SB ——~ SB 
SRAM [| ADSC  sRaM 


(Bank 0) (Bank 1) 


INTERLEAVE READ TIMING (Refer to non-interleave write timing for interleave write timing) 
2 Cycle Enable - 1 Cycle Disable Mode can reduce Data Contention in Dual Bank Operation. 


Clock 


mor 


ADDRESS7 
[0:16] 


1 | | 

I ' | 
LT WK WKY 0 
RAK 22-1 RK 02-2 RX 02-3 YK 02-4 


RY Undefined Don't Care 
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KM736V689/L 64Kx36 Synchronous SRAM 
64Kx36-Bit Synchronous Pipelined Burst SRAM 
FEATURES GENERAL DESCRIPTION 


Synchronous Operation. 

2 Stage Pipelined operation with 4 Burst. 

On-Chip Address Counter. 

Self-Timed Write Cycle. 

On-Chip Address and Control Registers. 

Vob= 3.3V-5%/+10% Power Supple 

5V Tolerant Inputs Except !/O Pins. 

Byte Writable Function. 

Global Write Enable Controls a full bus-width write. 
Power Down State via ZZ Signal. 

TBO Pin allows a choice of either a interleaved burst or a 
linear burst. 

Three Chip Enables for simple depth expansion with No Data 
Contention ; 2 cycle Enable, 1 cycle Disable. 
Asynchronous Output Enable Control. 

ADSP, ADSC, ADV Burst Control Pins. 

TTL-Level Three-State Output. 

100-Pin TQFP Package 


eoeoeoeee e@ ® © @# @© @ 
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FAST ACCESS TIMES 


foysetime | weve |78]86] 10] 11| re 
[oak Access Tine | 16d [45|50)50]60] ne | 
[ouput crate Accese Tine] woe |45|50/50]60) ne | 


LOGIC BLOCK DIAGRAM 


zaO 
mo 
2s 
” 
P| 
mo 
ar 


DQao ~ DQb7 
DQPa ~ DQPd 


AO~ At 


BURST CONTROL 
LoGic 
ADDRESS 
A0~A15 REGISTER 


Gee \, OUTPUT 
2 ee (ee 
—| iis | BUFFER | 
i 

ie 


The KM736V689/L is a 2,359,296-bit Synchronous Static Ran- 
dom Access Memory designed for high performance second 
level cache of Pentium and Power PC based System. 

It is organized as 64K words of 36bits and integrates address 
and control registers, a 2-bit burst address counter and added 
some new functions for high performance cache RAM applica- 
tions; GW, BW, TBO, ZZ. Write cycles are internally self-timed 
and synchronous. 

Full bus-width write is done by GW, and each byte write is per- 
formed by the combination of WEx and BW when GW is high. 
And with CS1 high, ADSP is blocked to control signals. 

Burst cycle can be initiated with either the address status pro- 
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys- 
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 

CBO pin is DC operated and determines burst sequence(linear 
or interleaved). 

ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 

The KM736V689/L is fabricated using SAMSUNG's high perfor- 
mance CMOS technology and is available in a 100pin TQFP 
package. Multiple power and ground pins are utilized to mini- 
mize ground bounce. 


64Kx36 


BURST 
ADDRESS [a‘y~ a4 
COUNTER 


MEMORY 
ARRAY 


DATA-IN 


REGISTER 


ol 
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64Kx36 Synchronous SRAM 


PIN CONFIGURATION(TOP VIEW) 


OON DAA WH > 


Burst Address Advance 
Address Status Processor 
Address Status Controller 
Clock 

Chip Select 

Chip Select 

Chip Select 

Byte Write Inputs 

Output Enable 

Global Write Enable 

Byte Write Enable 
Power Down Input 

Burst Mode Control 


: ELECTRONICS 


96 —7 Wed 
95 (— Wec 
94 7 WEb 
93 | Wea 
92 F2 CS2 


97 [— CS2 
91 -— Vop 


100 Pin 
TQFP 


(20mm x 14mm) 


32, 33,34,35, 36,37, 
44, 45,46,47,48,49, 
81,82,99,100 


| SYMBOL. 


VpD 
Vss 
N.C. 


DQao ~ a7 
DQbo ~ b7 
DQco ~ c7 
DQdo ~ d7 
DQPa~Pa 
Vpba 


VssqQ 


Power Supply(+3.3V) 
Ground 
No Connect 


Data Inputs/Outputs 


Output Power Supply 
(+3.3V) 
Output Ground 


| TQFPPINNO. 


15,41,65,91 
17,40,67,90 
14,16,38,39,42,43,50,66 


52,53,56,57,58,59,62,63 
68,69,72,73,74,75,78,79 
2,3,6,7,8,9,12,13 
18,19,22,23,24,25,28,29 
51,70,1,20 
4,11,20,27,54,61,70,77 


5,10,21,26,55,60,71,76 
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KM736V689/L 64Kx36 Synchronous SRAM 


FUNCTION DESCRIPTION 
The KM736V689/L is a synchronous SRAM designed to support the burst address accessing sequence of the P6 and Power PC based 


microprocessor. All inputs (with the exception of OE, LBO and ZZ) are sampled on rising clock edges. The start and duration of the burst 
access is controlled by ADSC, ADSP and ADV and chip select pins. 
The accesses are enabled with the chip select signals and output enabled signals. Wait states are inserted into the access with ADV. 


When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 


Read cycles are initiated with ADSP(regardiess of WEx and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output pins. ADV is 
ignored on the clock edge that samples ADSP asserted, but is sampled on the subsequent clock edges. The address increases inter- 
nally for the next access of the burst when WEx are sampled High and ADV is sampled low. And ADSP is blocked to control signals by 
disabling CS1. 


All byte write is done by GW(regaedless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GW is high. 

Write Write cycles are performed by disabling the output buffers with OE and asserting Wex. WEx are ignored on the clock edge that samples 
ADSP low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled Low(regaedless of 
OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next address of burst, 
if both WEx and ADV are sampled Low. Individual byte write cycles are performed by any one or more byte write enable signals(WeEa, 
WEb, WEc or WEd) sampled low. The WEa control DQao ~ DQa7 and DQPa, WEb controls DQbo ~ DQb7 and DQPb, WeEc controls 
DQco ~ DQc7 and DQPe, and WEd control DQdo ~ DQd7 and DQPd. Read or write cycle may also be initiated with ADSC, instead of 
ADSP. The differences between cycles initiated with ADSC and ADSP as are follows; 


ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
WEx are sampled on the same clock edge that sampled ADSC low(and ADSP high). 


Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 


BURST SEQU ENCE TABLE (Interleaved Burst) 


Fourth Address 


(Linear Burst) 


First Address 


Fourth Address 
NOTE : 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 
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KM736V689/L 64Kx36 Synchronous SRAM 


TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 


essed. 


H xX xX 


t 


NOTE: 1. X means "Don't Care”. 2. The rising edge of clock is symbolized by f. 
3. WRITE = L means Write operation in WRITE TRUTH TABLE. 
WRITE = H means Read operation in WRITE TRUTH TABLE. 

4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 


peration 


G 


eeandamuenca 


» 


x 
x= 
- 


Pe 
fs 


x< 
x 


WRITE TRUTH TABLE 


WRITE ALL BYTEs 


WRITE ALL BYTEs 
NOTE : 1. X means "Don't Care”. 
2. All inputs in this table must meet setup and hold time around the rising edge of CLK( f ). 


ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): NOTE 


| V0 Status _ 1. X means "Don't Care”. 
Sleep Mode 


2. ZZ pin is pulled down internally 
3. For write cycles that following read cycles, the output buffers must 
be disabled with OE, otherwise data bus contention will occur. 
; 4. Sleep Mode means power down state of which stand-by current 
: does not depend on cycle time. 
5. Deselected means power down state of which stand-by current 


Deselected depends on cycle time. 
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PASS-THROUGH TRUTH TABLE 


KM736V689/L | 64Kx36 Synchronous SRAM 
Write Cycle, All bytes AIL reed oyee 


a Si L H L 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes Soe 
Write Cycle, All bytes AIL No new cycle H H L No carryover from 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes previous cycle 
Write Cycle, All bytes AIL No new cycle H H H No carryover from 
Address=An-1, Data=Dn-1 Data=High-Z previous cycle 
Write Cycle, One byte initiate Reed Sg Read Cycle 
Address=An-1, Data=Dn-1 nee ese Lt a L | Data=an 
: Data=Qn-1 for one byte 
Write Cycle, One byte One L No new cycle H H L No carryover from 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte previous cycle 


NOTE : 1. This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 
2. WEx means Wea ~ Wed. 


Read Cycle 


~ ABSOLUTE MAXIMUM RATING* 


Voltage on Vop Supply Relative to Vss es 3 
Voltage on Vopa Supply Relative to Vss 
Voltage on Input Pin Relative to Vss 
Voltage on I/O Pin Relative to Vss 
[Power Dissipation 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 
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OPERATING CONDITIONS (0° < Ta < 70°) 


Supply Voltage 


CAPACITANCE*(Ta = 25°C, f = 1MHz) 


input Capacitance = 
Sip ciara [tor vourmov 


*NOTE : Sampled not 100% tested. 
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+ 
N 
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+ 
N 


-2 
Output Disabled, VouT=Vss to Vopa -2 


F -7 
Operating Current Device Selected, fouT = OmA, 
Z2Z=ViIL, All Inputs = Vit or VIH 
Cycle Time 2 tCYC min 


= 


3 


> > a | a po: 


= 
oO 


pre ee a 
3/0 N 


Standby Current Device deselected, lout = OmA, 
ZZ S VIL, f = Max, 
All Inputs <0.2V or 2 Vpp-0.2V 


Device deselected, lout = OmA, 
ZZ=0.2V, f=0, 

All Inputs=fixed (Vpb-0.2V or 0.2V) 
Device deselected, louT = OmA, 
2Z 2 Vop-0.2V, f = Max, 

All inputs = Vi or 2 Vin 
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ee nae 
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Output Low Voltage 
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Input High Voltage 


* ViL(min) = -3.0(Pulse Width = 20ns) 
** In Case of I/O Pins, the Max. VIH = VoDa + 0.5V 


TEST CONDITIONS 


| input Pulse Level 
Input Rise and Fall Time(Measured at 0.3V and 2.7V) 


s 
Input and Output Timing Reference Levels 1.5V 
Output Load See Fig. 1 


Output Load(A) Output Load(B),(3.3V 1/0) 
(for tLZC, tLZOE, tHZOE& tHZC) 
RL=50 22 
Dout +3.3V 
VL=1.5V 3499 
oe 30pF* Dout 
353.2 5pF* 
* Capacitive Load consists of all components of * Including Scope and Jig Capacitance 
the test environment. 
Fig. 1 
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AC TIMING CHARACTERISTICS 
(VoD=3.3V-5%/+10%, TA=0°C to 70°C 


tcD 


Cycle Time 
Clock Access Time 
Output Enable to Data Valid }toeE 


Clock High to Output Low-Z 
Output Hold from Clock High tOH 


Output Enable Low to Output Low-Z tLZOE 

Output Enable High to Output High-Z 
Clock High to Output High-Z 1.5 
Clock High Pulse Width tCH 


| 7.5 | 
ea 
| =| 
| 0 | 
ae 
breast zal 
| 1.5 
Clock Low Pulse Width 
Address Setup to Clock High 
| 2.0 | 
| 2.0 | 
| 0.5 | 
| 05 | 
| 05 | 


WO} > = 
nyo on 
\ = 
a 
a 
Oo 
= 
ui 
on 
oO 


No 
O/o;un 


Address Status Setup to Clock High 

Data Setup to Clock High tDS 

Write Setup to Clock High (GW, BW, WEx) | twS 

Address Advance Setup to Clock High 2.0 


NINININ|IN 
oO;}o];o 


Chip Select Setup to Clock High 2.0 
Address Hold from Clock High 
Address Status Hold from Clock High tSH 

Data Hold from Clock High 
Write Hold from Clock High (GW, BW, WEx) | tWH 


Address Advance Holdtom Clock high | wovH | os | - | 05 | - | os | - | os | - | re | 
[Chip Select Hold fom Clock High _—+([sH | os | - | 05] - | os | - | os | - | re | 
[ZZHigh toPowerDonmn ——==S~s OS | 2? | 2 | | 2 | - | 2 | le 
[ZZ towioPowerUp __——S~—s ms | Pe | 2 | 2 dl | 


NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 
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TIMING WAVEFORM OF READ CYCLE 
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TIMING WAVEFORM OF WRTE CYCLE 
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TIMING WAVEFORM OF COMBINATION READ/WRTE CYCLE 
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TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE 
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TIMING WAVEFORM OF POWER DOWN CYCLE 
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KM736V689/L 64Kx36 Synchronous SRAM 


APPLICATION INFORMATION 
DEPTH EXPANSION 


The Samsung 64Kx36 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 64K depth to 128K depth without extra logic. 


<=) _ 71} 


Address Data 
CS2 
C52 


64-Bits CLK 64Kx36 
Microprocessor Address B 


CLK 


Cache 
Controller 


INTERLEAVE READ TIMING (Refer to non-interleave write timing for interleave write timing) 
2 Cycle Enable - 1 Cycle Disable Mode can reduce Data Contention in Dual Bank Operation. 


Clock 


ADDRESS) ES 


Data Out 
(Bank 0) 


Data Out 
(Bank 1) 


i unico Don't Care 
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128Kx18 Synchronous SRAM 


128Kx18-Bit Synchronous Burst SRAM 
FEATURES 


Synchronous Operation. 

On-Chip Address Counter. 

Write Self-Timed Cycle. 

On-Chip Address and Control Registers. 

Single 3.3+ 5% Power Supply. 

5V Tolerant Inputs except I/O Pins. 

Byte Writable Function. 

Global Write Enable Controls a full bus-width write. 
Power Down State via ZZ Signal. 

Asynchronous Output Enable Control. 

ADSP, ADSC, ADV Burst Control Pins. 

[BO Pin allows a choice of either a interleaved burst or a 
linear burst. 

Three Chip Enables for simple depth expansion with No Data 
Contention. 

- TTL-Level Three-State Output. 

« 100-Pin TQFP Package 


FAST BUSES! TIMES 


[9 | 40 | Unit 
pam res (eal tee 
Clock Access Time | tcp [as] 9 | 10 | ns | 
foupwtenatioAccessTine| OF | 4 [4 | 8 | ve | 


LOGIC BLOCK DIAGRAM 


CONTROL 
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CONTROL 
LOGIc 


DQao ~ DQb7 
DQPa, DQPb 


ADDRESS 
REGISTER 


GENERAL DESCRIPTION 


The KM718V787 is a 2,359,296 bit Synchronous Static Random 
Access Memory designed for support zero wait state perfor- 
mance for advanced Pentium/Power PC address pipelining. And 
with CS1 high, ADSP is blocked to contro! signal. 

It is organized as 128K words of 18 bits and integrates address 
and control registers, a 2-bit burst address counter and high out- 
put drive circuitry onto a single integrated circuit for reduced 
components count implementation of high performance cache 
RAM applications. 

Write cycles are internally self-timed and synchronous. 

The self-timed write feature eliminates complex off chip write 
pulse shaping logic, simplifying the cache design and further 
reducing the component count. 

Burst cycle can be initiated with either the address status pro- 
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys- 
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. ZZ pin controls Power Down State and 
reduces Stand-by current regardiess of CLK. 

The KM718V787 is implemented in SAMSUNG's high perfor- 
mance CMOS technology and is available in a 100pin TQFP 
package. Multiple power and ground pins are utilized to mini- 
mize ground bounce. 


128Kx18 


BURST 
ADDRESS [a'g ~ A 
COUNTER 


MEMORY 
ARRAY 


DATA-IN 


REGISTER 


OUTPUT 
BUFFER 
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KM718V787 128Kx18 Synchronous SRAM 
PIN CONFIGURATION(TOP VIEW) 


97 F1Cs2 
96 F™7N-C. 
95 FONG. 
94 | WEb 
93 (7 Wea 
92 F7 CS2 
91 F— Vpp 
90 F— Vss 


OONDOaABRWDH = 


100 Pin 
TQFP 


(20mm x 14mm) 


2 
re) 
FETE ETE EEE EE 


PIN NAME 
: (MBOL | — PINNAME 

Address Inputs 32, Power Supply(+3.3V) | 15,41,65,91 
44,45,46,47,48,49, Ground 17,40,67,90 
80,81,82,99,100 C. No Connect 1,2,3,6,7,14,16,25,28, 

Burst Address Advance 29,30,38,39,42,43,50, 

Address Status Processor 51,52,53,56,57,66,75, 

Address Status Controller 78,79,95,96 

Clock DQao ~ a7 Data Inputs/Outputs 58,59 62,63,68,69,72,73 

Chip Select DQbo ~ b7 8,9,12,13,18,19,22,23 

Chip Select DQPa, Pb 74,24 

Chip Select VpDa Output Power Supply | 4,11,20,27,54,61,70,77 

Byte Write Inputs (+3.3V) 

Output Enable Vssa Output Ground §,10,21,26,55,60,71,76 

Global Write Enable 

Byte Write Enable 

Power Down Input 

Burst Mode Control 
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KM718V787 128Kx18 Synchronous SRAM 


FUNCTION DESCRIPTION 

The KM718V787 is a synchronous SRAM designed to support the burst address accessing sequence of the Pentium and Power PC 
based microprocessor. All inputs(with the exception of OE, [BO and ZZ) are sampled on rising clock edges. 

The start and duration of the burst access is controlled by ADSP, ADSC, ADV and Chip Select pins. 


When ZZ is pulled HIGH, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 


Read cycles are initiated with ADSP(or ADSC) using the new external address clocked into the on-chip address register when both GW 
and BW are high or when BWis low and both WEa and WEb are high, When ADSP is sampled low, the chip selects are sampled active, 
and the output buffer is enabled with OE, the data of cell array accessed by the current address are projected to the output pins. 


Write cycles are also initiated with ADSP(or ADSC) and are differentiated into two kinds of operations; All byte write operation and indi- 
vidual byte write operation. All byte write occurs by enabling GW(in dependent of BW and WEx.), and individual byte write is performed 
only when GW is High and BW is Low. WEa controls DQa0 ~ DQa7 and DQPa, WEb controls DQb0 ~ DQb7 and DQPb. 


CS1 is used to enable the device and conditions internal use of ADSP and is sampled only when a new external address is loaded. 


ADV is ignored at the clock edge when ADSP is asserted, but can be sampled on the subsequent clock edges. The address increases 
internally for the next access of the burst when ADV is sampled low. 


Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is low, linear burst sequence is selected. And when this pin is High, Interleaved burst sequence is selected. 


BURST stateataahbatal TABEE reat aioe 


First en 


Fourth Address 


First Address 


Fourth Address 
NOTE: 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 


TRUTH TABLES 


ASYNCHRONOUS TRUTH TABLE 
(Sa6 Notes 1 and aa NOTE 
peration —_ . GE | WoStatus | 1 Xmeans “Don't Care’. 


— an 2. ZZ pin is pulled down internally 
“Sleep ee High-Z 


3. For write cycles that following read cycles, the output buffers must 
Read ne ae ee ae be disabled with OE, otherwise data bus contention will occur. 
High-Z 
Din, High-Z 


4. Sleep Mode means power down state of which stand-by current 
Deselected 


does not depend on cycle time. 
an ~ 


depends on cycle time. 


5. Deselected means power down state of which stand-by current 
ELECTRONICS 


KM718V787 128Kx18 Synchronous SRAM 


SYNCHRONOUS TRUTH TABLE 


x 


| None | Not Selected 
| None | NotSelected 
| None | NotSelected 
| None | Not Selected 
| None | NotSelected 


= 


NOTE : 1. X means "Don't Care”. 
2. The rising edge of clock is symbolized by 1. 
3. WRITE = L means Write operation in WRITE TRUTH TABLE. 
WRITE = H means Read operation in WRITE TRUTH TABLE. 
4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 
WRITE TRUTH TABLE 


PODOOTOOURS RS 


NOTE : 1. X means "Don't Care”. 


2. All inputs in this table must meet setup and hold time around the rising edge of CLK( f ). 


ABSOLUTE MAXIMUM RATING* 


| 
[PowerDissipation TP 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 
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Input Capacitance 
Output Capacitance 


*NOTE : Sampled not 100% tested. 
TEST CONDITIONS(TaA= 0° t 


Input Pulse Level 

Input Rise and Fall Time(Measured at 0.3V and 2.7V) 
Input and Output Timing Reference Levels 

Output Load 


DC ELECTRICAL CHARACTERISTICS (ta = 


input Leakage Current(except ZZ) Vop = Max ; VIN = Vss to Vpp 


Symb 
2 
2 
Operating Current Device Selected, lout = OmA, 
‘OH 
VIL 
1H 


Parameter 


| 330 


ZZ <= VIL, All Inputs = VIL or ViIH 
Cycle Time = tCYC min 


Standby Current Device deselected, lout = OmA, 
ZZ=ViIL, f = Max, 
All Inputs $ 0.2V or 2 Vpp-0.2V 


IsB1 Device deselected, louT = OmA, ZZ<0.2V, 
f=0, All Inputs = fixed ( Vob-0.2V or 0.2V) 


IsB82 Device deselected, lout = OmA, 
ZZ = Vopd-0.2V, f = Max, 
All Inputs = Vit or = ViH 


FTnputLowVaiage SSC 


* ViL(min) = -3.0(Pulse Width = 20ns) 
** In Case of I/O Pins, the Max. VIH = Vopa + 0.5V 
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KM718V787 128Kx18 Synchronous SRAM 


Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 
RL=50.2 rN 
Dout 319.2 
VL=1.5V Dout 
30pF* 
+ = pe 363.2 5pF* 
* Including Scope and Jig Capacitance Fig. 1 


NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 
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TIMING WAVEFORM OF READ CYCLE 
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TIMING WAVEFORM OF WRTE CYCLE 
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TIMING WAVEFORM OF COMBINATION READ/WRTE CYCLE(ADSP CONTROLLED, ADSC=HIGH) 
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TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE(ADSC CONTROLLED, ADSP=HIGH) 
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TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE(ADSP CONTROLLED, ADSC=HIGH) 
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TIMING WAVEFORM OF POWER DOWN CYCLE 
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KM718V787 128Kx18 Synchronous SRAM 


APPLICATION INFORMATION 
DEPTH EXPANSION 


The Samsung 128Kx18 Synchronous Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 128K depth to 256K depth without extra logic. 


Data 
Address 


Address Data 
CS2 


CLK 


Microprocessor 
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CLK 


Cache 
Controller 


CLOCK 
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64Kx36 Synchronous SRAM 


64Kx36-Bit Synchronous Burst SRA 
FEATURES 


« Synchronous Operation. 

e On-Chip Address Counter. 

« Write Self-Timed Cycle. 

On-Chip Address and Control Registers. 

Single 3.3V + 5% Power Supply. 

5V Tolerant Inputs except I/O Pins. 

Byte Writable Function. 

Global Write Enable Controls a full bus-width write. 

Power Down State via ZZ Signal. 

Asynchronous Output Enable Control. 

ADSP, ADSC, ADV Burst Control Pins. 

TBO Pin allows a choice of either a interleaved burst or a 

linear burst. 

» Three Chip Enables for simple depth expansion with No Data 
Contention. 

« TTL-Level Three-State Output. 

« 100-Pin TQFP Package 
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FAST ACCESS TIMES 
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BURST CONTROL 
LOGIC 


CONTROL 
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GENERAL DESCRIPTION 


The KM736V687 is 2,359,296 bits Synchronous Static Random 
Access Memory designed to support zero wait state perfor- 
mance for advanced Pentium/Power PC based system. And 
with CS1 high, ADSP is blocked to control signals. 

It can be organized as 64K words of 36 bits. And it integrates 
address and control registers, a 2-bit burst address counter and 
high output drive circuitry onto a single integrated circuit for 
reduced components counts implementation of high perfor- 
mance cache RAM applications. 

Write cycles are internally self-timed and synchronous. 

The self-timed write feature eliminates complex off chip write 
pulse shaping logic, simplifying the cache design and further 
reducing the component count. 

Burst cycle can be initiated with either the address status pro- 
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys- 
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 

ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 

The KM736V687 is implemented with SAMSUNG's high perfor- 
mance CMOS technology and is available in a 100pin TQFP 
package. Multiple power and ground pins are utilized to mini- 
mize ground bounce. 
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PIN CONFIGURATION(TOP VIEW) 


64Kx36 Synchronous SRAM 


L——] ADSC 


1 [73 Ag 


96 F— Wed 
94 F— WEb 


95 (7 WEc 
93 -7 Wea 


N 
9) 
O 
nm 
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92 F1 CS2 


91 (-— Vpp 


90 [— Vss 


89 F CLK 


88 F— GW 


87 F-— BW 


86 | OE 


84 F— ADSP 


83 F— ADV 


DQPc [4 1 co 80 F— DQPb 
DQco C4 2 79 EF DQb7 
DQe1 C=] 3 78 E—7 DQbe 
Vppa CH 4 77 = Vopa 
VssqgC— 5 76 —— Vssa 
DQc2 -—] 6 75 F3 DQbs 
DQc3 C4 7 -—] DQb4 
DQc4 C4 8 1 DQb3 
DQcs OC 9 1 DQb2 
Vssq CJ] 10 1 VssqQ 
Vode C4 . 1 VDDQ 
DQcs —4 1 00 Pin i pabi 
DQc7 (4 1 DQbo 
N.C. CG —] Vss 
Vpp CS TQ FNC 
N.C. O& FP P— Vop 
Vss CO -—] ZZ 
DQdo C4 -—] DQa7 
Dadi = (20mm x 14mm) = Daas 
Vopa 1 Vppe 
Vssq Co 1 Vssq 
DQd2 C4 1 DQas 
DQd3 (4 I DQa4 
DQd4 i] DQa3 
DQds C4 1] DQa2 
Vssq C4 r+] Vssq 
Vppe - 1 Vopa 
DQdée F— 1 DQa1 
DQd7 —— (——1 DQao 
paPd — ASSLSREBSSSSIS IS SS BF Bdif—-DapPa 
oes 3s FFoo YRBodg SERBITL YH 
Bette de eOUssIo zg eZEZEY 


__ PINNAME 
Address Inputs 32,33,34,35, 36,37, 
44,45,46,47,48 49, 
81,82,99, 100 
Burst Address Advance 
Address Status Processor 
Address Status Controller 
Clock 
Chip Select 
Chip Select 
Chip Select 
Byte Write Inputs 
Output Enable 
Global Write Enable 
Byte Write Enable 
Power Down Input 
Burst Mode Control 


ely 
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| OPINNAME 


Power Supply(+3.3V) 
Ground 
No Connect 


Data Inputs/Outputs 


Output Power Supply 
(+3.3V) 
Output Ground 


15,41,65,9 


17,40,67,90 
14,16,38,39,42,43,50,66 


52,53,56,57,58,59,62,63 
68,69,72,73,74,75,78,79 
2,3,6,7,8,9,12,13 
18,19,22,23,24,25,28,29 
51,80,1,30 
4,11,20,27,54,61,70,77 


5,10,21,26,55,60,71,76 
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KM736V687 64Kx36 Synchronous SRAM 


FUNCTION DESCRIPTION 
The KM736V687 is a synchronous SRAM designed to support ti the burst address accessing sequence of the Pentium and Power PC 


based microprocessor. All inputs (with the je exception of ¢ of OE, LBO and ZZ) are sampled on rising clock edges. The start and duration of 
the burst access is controlled by ADSC, ADSP and ADV and chip select pins. 


When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 


Read cycles are initiated with ADSP(or ADSC) using the new external address clocked into the on-chip address register when both GW 
and BW are high or when BW is low and WEa, WEb, WEc, and WEd are high. When ADSP is sampled low, the chip selects are sam- 
pled active, and the output buffer is enabled with OE. the data of cell array accessed by the current address are projected to the output 
pins. 


Write cycles are also initiated with ADSP(or ADSC) and are differentiated into two kinds of operations; All byte write operation and indi- 
vidual byte write operation. ees 

All byte write occurs by enabling GVU(independent of BW and WEx.), and individual byte write is performed only when GWis high and 
BW is low. In KM736V687, a 64Kx36 organization, WEa controls DQa0 ~ DQa7 and DQPa, WEb controls DQb0 ~ DQb7 and DQPb, 
Wec controls DQc0 ~ DQc7 and DQPc and WEd controls DQd0 ~ DQd7 and DQPd. 


€S1 is used to enable the device and conditions internal use of ADSP and is sampled only when a new external address is loaded. 


ADV is ignored at the clock edge when ADSP is asserted, but can be sampled on the subsequent clock edges. The address increases 
internally for the next access of the burst when ADV is sampled low. 


Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 


address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. And this pinis High, Interleaved burst sequence is selected. 


BURST SEQU ENCE TABLE (interleaved Burst) 


First Address 


Fourth Address 


(Linear Burst) 


First Address 


Fourth Address 
NOTE : 1. [BO pin must be tied to high or low, and floating state must not be allowed. 


ASYNCHRONOUS TRUTH TABLE 


(See Notes 1 and 2): NOTE 

1. X means "Don't Care”. 

2. ZZ pin is pulled down internally 

3. For write cycles that following read cycles, the output buffers must 
be disabled with OE, otherwise data bus contention will occur. 

4. Sleep Mode means power down state of which stand-by current 
does not depend on cycle time. 

5. Deselected means power down state of which stand-by current 
depends on cycle time. 
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KM736V687 64Kx36 Synchronous SRAM 


SYNCHRONOUS TRUTH TABLE 


Not Selected 
Not Selected 


Next Address Continue Burst Read Cycle 
Next Address Continue Burst Read Cycle 
Next Address Continue Burst Write Cycle 


i 


Current Address Suspend Burst Write Cycle 


NOTE: 1. X means "Don't Care". 
2. The rising edge of clock is symbolized by 1. 
3. WRITE = L means Write operation in WRITE TRUTH TABLE. 
WRITE = H means Read operation in WRITE TRUTH TABLE. 
4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 


WRITE TRUTH TABLE 


NOTE: 1. X means "Don't Care”. 
2. All inputs in this table must meet setup and hold time around the rising edge of CLK( f ). 


ABSOLUTE MAXIMUM RATING* 


Voltage on Vop Supply Relative to Vss -0.3 to 4.6 
Voltage on Vooe Supply Relative to Vss 
1.2 


OD 
PowerDissipation | 
I 


*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 


reliability. 
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KM736V687 64Kx36 Synchronous SRAM 


OPERATING CONDITIONS( < Ta < 70°C) 


eae SR a | Ta I 
CIN 


Input Capacitance 
Output Capacitance 


*NOTE : Sampled not 100% tested. 
TEST CONDITIONS (1a = 0° to 70°C, Vod = 3.3V+5%, unless otherwise specified) 


input Pulse Level 0 to 3V 
Input Rise and Fall Time(Measured at 0.3V and 2.7V) 2ns 
Input and Output Timing Reference Levels 1.5V 
Output Load See Fig. 14 


DC ELECTRICAL CHARACTERISTICS(1a = 0°C to 70°C, Von = 3.3V+5%) 


Input Leakage Current(except ZZ) Vpp = Max, VIN = Vss to VoD 
Output Leakage Current Output Disabled, Vout = Vss to Vopa 
Operating Current lec Device Selected, lout = OmA, | 8 | - | 330 | 
2Z<Vu, Allinputs=ViorViH | -9@ [| - | 330 mA 
GyeeTine = tevemin [ao [| 300 | 
Standby Current Device deselected, lout = OmA, ce ae ee 
All Inputs <= 0.2V or 2 Vpp-0.2V 10 TUT OCS 
1684 Device deselected, lout = OmA, 
ZZ=0.2V, f= 0, 
All Inputs = fixed ( Vop-0.2V or 0.2V) 
isB2 Device deselected, lout = OmA, 
ZZ = Vobpb-0.2V, f = Max, 
All Inputs S$ Vit or = VIH 
Guiput Law Voltage [or 8.0mA ce a 
Output High Votage jon = -4.0mA a a IT 
input Low Voltage wes ot ee ee eee 
input High Voltage pve OSCSCSSSCSCi 


* Vit(min) = -3.0(Pulse Width S$ 20ns) 
** In Case of I/O Pins, the Max. VIH = Vopa + 0.5V 
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KM736V687 64Kx36 Synchronous SRAM 


Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 
+3.3V 
3192 
D 
VL=1.5V sab 
* Including Scope and Jig Capacitance Fig. 1 


1 


fs 


Output Enable to Data Valid 
Clock High to Output Low-Z 


aE: 
[Clock Highto Ouputhighz ——=—SCSC~=~“‘dtCSCC SC Cd 
Clock Low Pulse Wath _——S~dC 
2.5 


5 
5 


N 


oe 
aa 
a 
BE 


Address Setup to Clock High tAS 2.5 
Address Status Setup to Clock High tss 2.5 


Data Setup to Clock High : 


Write Setup to Clock High 
Address/Advance Setup to Clock High tADVS 


2 


Of} Nir 
pn}, any on] oa 
Oro; o;o;}o!]olrn 


(ADVE 
2 
2 


NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 
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TIMING WAVEFORM OF READ CYCLE 2 
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SS 
Data Out (( : Mike =i as yi KE aX re : 
R] Undefined = 


TIMING WAVEFORM OF WRTE CYCLE 
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TIMING WAVEFORM OF COMBINATION READ/WRTE CYCLE(ADSP CONTROLLED, ADSC=HIGH) 
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TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE(ADSC CONTROLLED, ADSP=HIGH) 
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TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE(ADSP CONTROLLED, ADSC=HIGH) 
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TIMING WAVEFORM OF POWER DOWN CYCLE 
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KM736V687 64Kx36 Synchronous SRAM 


APPLICATION INFORMATION 


DEPTH EXPANSION 


The Samsung 64Kx36 Synchronous Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 64K depth to 128K depth without extra logic. 


[CN 
Address Data 
CS2 


1/O[0:71] 


CcS2 


64-bits 
Microprocessor 


CLK 64Kx36 
SB 


y 
Address 


SRAM ADSC  sRAM 
CLK WEx 
(Bank 0) __ (Bank 1) 
Cache OE 


Controller 


CLOCK 


f 
\ 
tss 
Se Y 
ADSP oe Lp \ 


| Qaillid 


1 | 


| | | ' | 
i t | | 
WY 


| { { 

ets | 

Data Out WM NG, Wy" 9 

(Bank 0) R11 BK 01-2 Hi 7 YY | ) , 
{ 

: y | I 1 | 

1 1 TK NG, TXY7 

(2-1 KY Q2-2 YX Q2-3 KK 


Kd Undefined Don't Care 
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KM736FV4011 PRELIMINARY 


KM718FV4011 128Kx36 & 256Kx18 SRAM 
128Kx36 & 256Kx18 Synchronous Pipelined SRAM 

FEATURES 

¢ 128Kx36 or 256Kx18 Organizations. e JTAG 1149.1 Compatible Test Access port. 

« 3.3V Core/1.5V Output Power Supply. e 119(7x17) Pin Ball Grid Array Package(14mm x 22mm). 


« HSTL Input and Output Levels. 

- Differential, HSTL Clock Inputs K, K. 

« Synchronous Read and Write Operation 

« Registered Input and Registered Output 

« Internal Pipeline Latches to Support Late Write. 

» Byte Write Capability(four byte write selects, 
one for each 9 bits) 

« Synchronous or Asynchronous Output Enable. 

« Power Down Mode via ZZ Signal. 

« Programmable Impedance Output Drivers. 


ga 


|KM7serv4ot1Hs | 5 | 
120Kx36 | K7aeFVa0t1HS | 6 
|KM736FV4011H-7 | 7 
FKM7qerv4ortHs | 5 

256Kx18 | kw7teFVaotiHS | 6 __| 
|KM7teFvaottH7? | 7 | 


FUNCTIONAL BLOCK DIAGRAM 


SA[0:16] or SA[O:17] 


128Kx36 
or 

256Kx18 

Array 


Column Decoder 
Write/Read Circuit 


5 
Address 3 
» Register es 8 
Address FE 
— — & a: Register ne i 
aap fet 

O 


or (x=a, b) Data In 
= es Register 

Ps LTS, Fa 
Register Register oe: 
be » Register 


4) 
Bo A 


G 
ZZ [>< 

DQx{1:9) 
R a are e a ea, bc, d) 
K or (x=a, b) 


Differential Output Clocks 
Read Protocol Mode Pins 
Asynchronous Output Enable 


| Dan | 
Synchronous Select 
SWa 
| Core Power Supply | ss _—| GND 

No Connection 


NOTE : +. This SRAM only supports single clock, register-register read protocol and have fixed impedance output driver. 
Therefore the following inputs must be set with power up and must not change during SRAM operation ; 
C=Vop, C=Vss, M1=Vss, M2=Vop. But they are also designed to operate being left floating. 
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KM736FV4011 PRELIMINARY 
KM718FV4011 128Kx36 & 256Kx18 SRAM 


PACKAGE PIN CONFIGURATIONS(TOP VIEW) 


KM736FV4011(128Kx36) 


TCK TDO 


ZZ 
TCK TDO NC VDDQ 
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KM736FV4011 PRELIMINARY 
KM718FV4011 128Kx36 & 256Kx18 SRAM 


FUNCTION DESCRIPTION 

The KM736FV4011 and KM718FV4011 are 4,718,592 bit Synchronous Pipeline Mode SRAM. It is organized as 131,072 words of 36 
bits(or 262, 144 words of 18 bits) and is implemented in SAMSUNG's advanced CMOS technology. 

Single differential HSTL level K clocks are used to initiate the read/write operation and all internal operations are self-timed. At the rising 
edge of K clock, All addresses , Write Enables, Synchronous Select and Data Ins are registered internally. Data outs are updated from 
output registers edge of the next rising edge of the K clock. An internal write data buffer allows write data to follow one cycle after 
addresses and controls. The package is 119(7x17) Ball Grid Array with balls on a 1.27mm pitch. 


Read Operation 

During reads, the address is registered during the frist clock edge, the internal array is read between this first edge and the second 
edge, and data is captured in the output register and driven to the CPU during the second clock edge. SSis driven low during this cycle, 
signaling that the SRAM should drive out the data. 

During consecutive read cycles where the address is the same, the data output must be held constant without any glitches. This charac- 
teristic is because the SRAM will be read by devices that will operate slower than the SRAM frequency and will require multiple SRAM 
cycles to perform a single read operation. 


Write(Store) Operation 

All addresses and SW are sampled on the clock rising edge. SWis low on the rising clock. Write data is sampled on the rising clock, one 
cycle after write address and SW have been sampled by the SRAM. SS will be driven low during the same cycle that the Address, Sw 
and SWa:d] are valid to signal that a valid operation is on the Address and Control Input. 

Pipelined write are supported. This is done by using write data buffers on the SRAM that capture the write addresses on one write cycle, 
and write the array on the next write cycle. The "next write cycle" can actually be many cycles away, broken by a series of read cycles. 
Byte writes are supported. The byte write signals SWa:d] signal which 9-bit bytes will be writen. Timing of SW{a:d] is the same as the 
SW signal. 


Bypass Read Operation 

Since write data is not fully written into the array on first write cycle, there is a need to sense the address in case a future read is to be 
done from the location that has not been written yet. For this case, the address comparator check to see if the new read address is the 
same as the contents of the stored write address Latch. If the contents match, the read data must be supplied from the stored write data 
latch with standard read timing. If there is no match, the read data comes from the SRAM array. The bypassing of the SRAM array 
occurs on a byte by byte basis. If one byte is written and the other bytes are not, read data from the last written will have new byte data 
from the write data buffer and the other bytes from the SRAM array. 


Low Power Dissipation Mode 

During normal operation, asynchronous signal ZZ must be pulled low. Low Power Mode is enabled by switching ZZ high. When the 
SRAM is in Power Down Mode, the outputs will go to a Hi-Z state and the SRAM will draw standby current. SRAM data will be preserved 
and a recovery time(tZZR) is required before the SRAM resumes to normal operation. 


TRUTH TABLE 
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KM736FV4011 | PRELIMINARY 
KM718FV4011 128Kx36 & 256Kx18 SRAM 


ABSOLUTE MAXIMUM RATINGS 


[Maximum Power Dissipation | PO | 


NOTE : Stresses greater than those listed under " Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 


FinputHighLevel——SSSCS~C~drSC*i*i 
Finputuowlevel ——=S=~=“‘“‘*S*S*sSCSCSC*dSSC‘ 
Deer | 


eel 
Pee ee, gall 
Lee 

[Clock input Signal Voltage | VNCLK | 0.3 |= | Vea 0.3 | 
eee 
Reed 
eel 


oe 
ees 


: a 
Vope + 0.3 
- 0.1 


Clock Input Differential Voltage VoIF-CLK | 01 | 
Clock Input Common Mode Voltage Vem-CLK 2VoDq/3 

i ae ee i 
NOTE :1. These are DC VIH/VIH spec. The AC VIH/VIL levels are defined separately for measuring timing parameters. 

2. ViH (Max)DC = VDD+0.3V, VIH (Max)AC = VDD+1.5V(pulse width < 5ns). 

3. Vit (Min)DC = -0.3V, Vit (Min)AC =-1.5V(pulse width = 5ns). 

4. Junction temperature is a function of on-chip power dissipation, package thermal impedance, mounting site temperature and 

mounting site thermal impedance. Ty = TA + PD x THETA_JA 


Operating Junction Temperature 


DC CHARACTERISTICS 


Average Power Supply Operating Current-x36 
(VIN=VIH or ViL, ZZ & SS=VIL) 


Average Power Supply Operating Current-x1 8 ik 4 
(VIN=VIH or VIL, ZZ & SS=VIL) 


Power Supply Standby Current 
(VIN=VIH or VIL, ZZ =VIH) 


Input Leakage Current Z 
Output Leakage Current 7 


Output High Voltage(loH=-2mA) 


Output Low Voltage(loL=2mA) 


NOTE :1. Minimum cycle. louT=0mA. 
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KM736FV4011 PRELIMINARY 
KM718FV4011 128Kx36 & 256Kx18 SRAM 


PIN CAPACITANCE 


eee te Pir it. 
K, K, SS, SW, G, ZZ 


| Output Capacitance | cour | TOO | | 


NOTE : Periodically sampled and 100% tested.(dV=O0V, f=1MHz) 


AC TEST CONDITIONS AC TEST OUTPUT LOAD 


1.5/0.0 

[input Rise/Fall Time | TRF | 1.0/1.0 | ns | 20pF* 

[Input and Out Timing Reference Level| S| 0.75 | V_ 0.75V 
| Clock Input Timing Reference Level | _—([ Cross Point} V_| *Capacitive load consists of all components 


of the tester environment 


AC CHARACTERISTICS 

| Min | Max_| 

i 7 eee 
ee i eee ee 
| ClockLowPulseWidth | tKLKH | 2.0 | - | 24 | - | 28 | - [ons | 
| Clock High to Output Valid | tKHQV | - | 25 | - | 30 | - | 385 | ons | 
[| Clock High to OutputHold | tKHQX | 1.0 [| - | 10 | - | 10 | - [ns | | 
[Address Setup Time | tAVKH | 0S | | os | - | os | | ns | 
| AddressHold Time | KHAX | 1.0 | - | 10 | - | 40 | - | ns | 
[Write Data Setup Time | tVKH | 05 | - | os | - | os |} | ns | 
HKHDX. 1 4.02 0 | 0 Sf ne 
| SW, SW] SetupTime | StH | 0 | | os | - | os | - | ns | 
| SW, SWha:d] Hold Time | tKHWX | 1.0 | | 40 | - | to | - | ns | 
|SSSetupTime Ss SKK 05 | | os | | os | ls | 
WIS) Oi 0 ee nae | 
| Clock High to OutputHi-Z_ | tKHQZ | | 25 | | 30 | - | 35 | ns | 
[| Clock High to OutputLowZ | tKHOXA | 1.0 | - | 40 | - [| 40 | - [ons | 
| GHightoOutputHighZ | tGHOZ | - | 25 | - | 30 | - | 35 | ns | 
| Glow toOutputLow-z ss | tax [| os | - [| o5 | - | o5 [| - | ns | | 
|Gtowto OutputVaid | te | - | 25 |. | 30 | - | 35 | ns | 
| ZZHighto Power Down(SleepTime) | —tzze— | - | 5.0 | - | 60 | - | 70 | ns | | 
| ZZLowtoRecovery(Wake-upTime) Ss | tz2R_ | - ieoet 2, BG 
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KM736FV4011 PRELIMINARY 
KM718FV4011 128Kx36 & 256Kx18 SRAM 


TIMING WAVEFORMS OF NORMAL ACTIVE CYCLES(SS Controlled, G=Low) 


NOTE: 

1. D3 is the input data written in memory location A3. 

2. Q4is the output data read from the write data buffer(not from the cell array), as a result of address A4 being 
a match from the last write cycle address. 


TIMING WAVEFORMS OF NORMAL ACTIVE CYCLES(G Controlled, SS=Low) 


{KHKH 


NOTE: 
1. D3 is the input data written in memory location A3. 
2. Q4 is the output data read from the write data buffer(not from the cell array), as a result of address A4 being 


a match from the last write cycle address. 
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KM718FV4011 128Kx36 & 256Kx18 SRAM 


TIMING WAVEFORMS OF STANDBY CYCLES 
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KM718FV4011 128Kx36 & 256Kx18 SRAM 


PROGRAMMABLE IMPEDANCE OUTPUT BUFFER OPERATION 


The designer can program the SRAM's output buffer impedance by terminating the ZQ pin to Vss through a precision resistor(RQ). 

The value of RQ is five times the output impedance desired. For example, 2502 resistor will give an output impedance of 50.2. The 
allowable range of RQ to guarantee impedance matching with a tolerance of 7.5% is between 175.2 and 3502. impedance updates 
occur early in cycles that do not activate the outputs, such as deselect cycles. They may also occur in cycles initiated with G high. In all 
cases impedance updates are transparent to the user and do not produce access time "push-outs" or other anomalous behavior in the 
SRAM. Periodic readjustment is necessary as the impedance is greatly affected by drifts in supply voltage and temperature. 

Impedance updates occur no more often than every 32 clock cycles. Clock cycles are counted whether the SRAM is selected or not and 
proceed regardless of the type of cycle being executed. Therefore, the user can be assured that after 33 continuous read cycles have 
occurred, an impedance update will occur the next time SS or G are high at a rising edge of the K clock. There are no power up require- 
ments for the SRAM. However, to guarantee optimum output driver impedance after power up, the SRAM needs 1024 non-read cycles. 


DC Electrical Characteristics 


impedance Control Resistor Range Roe age ft 


FOrerimpederce me Reem |. Rae oa 


NOTE : 1. Measured at VouT=Vopa/2. louT=(VoDa/2)/(RQ/5) = 7.5% @VoutT=Vopa/2. 


AC Electrical Characteristics 


m 
| Output impedance Update G SetupTime | tGHKH_| 05 | | | ns S| 
| Output impedance Update Hold Time | tKHGX_ | 4.0} | Tins | 


TIMING WAVEFORMS OF Driver Impedance Update Control 


K Clock 


pk pA 


Transfer Update 


SRAM Internal Clock 
(devided by 32) 


Output Enable, G 


SRAM Driver 
Impedance 
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IEEE 1149.1 TEST ACCESS PORT AND BOUNDARY SCAN-JTAG 


This part contains an IEEE standard 1149.1 Compatible Teat Access Port(TAP). The package pads are monitored by the Serial Scan 
circuitry when in test mode. This is to support connectivity testing during manufacturing and system diagnostics. Internal data is not 
driven out of the SRAM under JTAG control. In conformance with [EEE 1149.1, the SRAM contains a TAP controller, Instruction Regis- 
ter, Bypass Register and ID register. The TAP controller has a standard 16-state machine that resets internally upon power-up, there- 
fore, TRST signal is not required. It is possible to use this device without utilizing the TAP. To disable the TAP controller without 
interfacing with normal operation of the SRAM, TCK must be tied to Vss to preclude mid level input. TMS and TDI are designed so an 
undriven input will produce a response identical to the application of a logic 1, and may be left unconnected. But they may also be tied to 
Vop through a resistor. TDO should be left unconnected. 


JTAG Block Diagram 


otes 


1. Places DQs in Hi-Z in order to sample all input data 

7 regardless of other SRAM inputs. 

Pe 2. TDI is sampled as an input to the first |D register to allow for 
the serial shift of the external TDI data. 

3. Bypass register is initiated to Vss when BYPASS instruction 
is invoked. The Bypass Register also holds serially loaded 
TDI when exiting the Shift DR states. 

TAP Controller 4. SAMPLE instruction dose not places DQs in Hi-Z. 


TAP Controller State Diagram 


14( Test Logic Reset 
0 


1 
10( Run Test Idle Select DR 
t 
Capture DR 
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ShiftDR 0] 


1 
1 . 
C Exit1 zai ) 


C Pause DR 


Exit2 DR 
1 1 


; . 
-_ Update DR Update IR 


ELECTRONICS 


PRELIMINARY 


128Kx36 & 256Kx18 SRAM 


KM736FV4011 
KM718FV4011 


SCAN REGISTER DEFINITION 
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ID REGISTER DEFINITION 
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BOUNDARY Scant EN ORDER(x36) 
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NOTE : 1. Pins 6B and 2B are no connection pin to internal os These pins are rae holders for 16M part and the scanned data are 


fixed to "0" for this 4M parts. 
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KM736FV4011 PRELIMINARY 
KM718FV4011 128Kx36 & 256Kx18 SRAM 


NOTE : 1. See SRAM AC test output load on page 5. 


JTAG AC Characteristics 


Parameter 


TDI Input Hold Time 
Clock Low to Output Valid tclav | oOo | 


JTAG TIMING DIAGRAM 


TMS 


100 Willd —__|_ Mldddddd@&____|___ YZ 
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119 BGA PACKAGE DIMENSIONS 


14.00 + 0.10 4.27 1.27 


*y 


ore of 


Ball(1A) Location 


22.00 + 0.10 


00000000 
00000000 


9000000 0 
00000000 


oO 
° 
° 
co) 
° 
fo] 
° 
oO 
-— -0o-86 © 
° 
° 
° 
° 
° 
fe) 
fo) 
° 


0-8 © 8&-0-0-© ©  & O-0-0-8 © © 0- 
00000000900000000 
00000000%900000000 
00000000900000009 


1.50REF 
0.60 + 0.10 


0.60 + 0.10 NOTE : 


1. All Dimensions are in Millimeters. 
2. Solder Ball to PCB Offset : 0.10 MAX. 
3. PCB to Cavity Offset : 0.10 MAX. 


12.50 + 0.10 


119 BGA PACKAGE THERMAL CHARACTERISTICS 


Junction to Ambient(at still air) Theta_JA 
! ) 


Junction to Ambient(at air flow of 100 LFPM Theta_JA 
Theta_JC 
Junction to Solder Ball Theta_JB 


NOTE : 1. Junction temperature can be calculated by : Ty = TA + Pp x Theta_JA. 
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KM736FV4021 PRELIMINARY 


KM718FV4021 128Kx36 & 256Kx18 SRAM 
128Kx36 & 256Kx18 Synchronous Pipelined SRAM 

FEATURES 

¢ 128Kx36 or 256Kx18 Organizations. « JTAG 1149.1 Compatible Test Access port. 


« 3.3V Core/ Output Power Supply. ¢ 119(7x17) Pin Ball Grid Array Package(14mm x 22mm). 
» LVTTL 3.3V Input and Output Levels. mT 

- Differential, PECL Clock Inputs K, K. r 
e Synchronous Read and Write Operation a 


- Registered Input and Registered Output KM736FV4021H-5 ie 
« Internal Pipeline Latches to Support Late Write. KM736FV4021H-6 


« Byte Write Capability(four byte write selects, - 
one for each 9 bits) KM736FV4021H-7 
7 


¢ Synchronous or Asynchronous Output Enable. KM718FV4021H-5 
« Power Down Mode via ZZ Signal. KM718FV4021H-6 
KM718FV4021H- 


FUNCTIONAL BLOCK DIAGRAM 


SA[O0:16} or SA[O:17]} 


128Kx36 


or 
CK 256Kx18 
Arra' 
SW le Latch _}—d — = y 
5s r ee ee Column Decoder 
2 | “Write/Read Circuit | 


=a» 
TTX ed 
sw Register Register 


(x=a, b, c, d) 
or (x=a, b) 


Data Out 


» Register 


S 
' LOH. 
DOx[1:9 
: [> tera, 0,4) 


or (x=a, b) 


JTAG Test Data Input 
JTAG Test Data Output 


NOTE : 1. This SRAM only supports single clock, register-register read protocol and have fixed impedance output driver. 
Therefore the following inputs must be set with power up and must not change during SRAM operation ; 
C=Vpp, C=Vss, M1=Vss, M2=Vpp, ZQ=Vpp and VreF=Vbb. But they are also designed to operate being left floating. 
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KM736FV4021 PRELIMINARY 
KM718FV4021 128Kx36 & 256Kx18 SRAM 


PACKAGE PIN CONFIGURATIONS (ToP viEW) 


RISEN eee 

a se a er ine a 
| pw | lc | lc Tce | ccs Sc Tr 
| oc | Cle | sa san | vo | sts S| sats | 
| pag | ace | vss | za] ss |e |e 
| eT pas | ae? | ss | S| ss |e? | ats 
| oF | voa | aes | vss | ss | ts |__| 
| Gg | pas | at |e || | 
| | act | ae | ss | | ss || 
ps Toa | oo | ver | oo |r | | 
| ok | past | ae | ss | CK | ss | a | et 
| ck] pads | aes | S| Ka S| Se |e 
| mM | Vvona | bas | vss | WT ss | Sas | 
| on | pads | baa? | vss | Ars =| vss | Sa? | es 
| ep | paws | ad | vss | sto | ss | ao | as 
Po oR | cf sas | | 
Poot | lc | caw sm | cvs S| | 
| uo | ms | mT tek | too S| Sc | 
arn were ener 

ee ee 
Pp BT Nc | CT st | cme | 
| oc | cae | sas | |e S| cvs | 
| op | abt | css S| Sa] ss | Sa | 
| oe | lc | ess S| S| ss | Cc |e 
| | von S| | ss | ss | Se? | Voe 
pst NG | pats] | es 
| ow | as | css | Css | Ss | 
ps ona] vo] er | >| Ver | vo] 
| KT nc | as | ss | CK ss | ca 
| kT aps | lc | ss | | aS | Ses | 
| mM | von | a7 | ss | Ws | CV 
| oN [paps | lc | ss | Sate | ss | ee | 
| eT lc | ato | ss S| sa S| ss | Tat 
po oR | nc | sats | me || sae | 
| tT Nc Ts Taw | | sts S| sto Sz 
| ou | vo | Cs | Ct | tk CY Chto CT Cc Tv 
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KM736FV4021 PRELIMINARY 
KM718FV4021 128Kx36 & 256Kx18 SRAM 


FUNCTION DESCRIPTION 

The KM736FV4021 and KM718FV4011 are 4,718,592 bit Synchronous Pipeline Mode SRAM. It is organized as 131,072 words of 36 
bits(or 262, 144 words of 18 bits) and is implemented in SAMSUNG's advanced CMOS technology. 

Single differential PECL level K clocks are used to initiate the read/write operation and all internal operations are self-timed. At the rising 
edge of K clock, All addresses , Write Enables, Synchronous Select and Data Ins are registered internally. Data outs are updated from 
output registers edge of the next rising edge of the K clock. An internal write data buffer allows write data to follow one cycle after 
addresses and controls. The package is 119(7x17) Ball Grid Array with balls on a 1.27mm pitch. 


Read Operation 

During reads, the address is registered during the frist clock edge, the internal array is read between this first edge and the second 
edge, and data is captured in the output register and driven to the CPU during the second clock edge. SS is driven low during this cycle, 
signaling that the SRAM should drive out the data. 

During consecutive read cycles where the address is the same, the data output must be held constant without any glitches. This charac- 
teristic is because the SRAM will be read by devices that will operate slower than the SRAM frequency and will require multiple SRAM 
cycles to perform a single read operation. 


Write(Store) Operation 

All addresses and SW are sampled on the clock rising edge. SWis low on the rising clock. Write data is sampled on the rising clock, one 
cycle after write address and SW have been sampled by the SRAM. SS will be driven low during the same cycle that the Address, SW 
and SWa:d] are valid to signal that a valid operation is on the Address and Control Input. 

Pipelined write are supported. This is done by using write data buffers on the SRAM that capture the write addresses on one write cycle, 
and write the array on the next write cycle. The "next write cycle" can actually be many cycles away, broken by a series of read cycles. 
Byte writes are supported. The byte write signals SWa:d] signal which 9-bit bytes will be writen. Timing of SWV[a:d] is the same as the 
SW signal. 


Bypass Read Operation 

Since write data is not fully written into the array on first write cycle, there is a need to sense the address in case a future read is to be 
done from the location that has not been written yet. For this case, the address comparator check to see if the new read address is the 
same as the contents of the stored write address Latch. If the contents match, the read data must be supplied from the stored write data 
latch with standard read timing. If there is no match, the read data comes from the SRAM array. The bypassing of the SRAM array 
occurs on a byte by byte basis. If one byte is written and the other bytes are not, read data from the last written will have new byte data 
from the write data buffer and the other bytes from the SRAM array. 


Low Power Dissipation Mode 

During normal operation, asynchronous signal ZZ must be pulled low. Low Power Mode is enabled by switching ZZ high. When the 
SRAM is in Power Down Mode, the outputs will go to a Hi-Z state and the SRAM will draw standby current. SRAM data will be preserved 
and a recovery time(tZZR) is required before the SRAM resumes to normal operation. 


Operation 
r Down Mode. No Operation 


Ne 
N 
r/o 
N 


== 
NIN 


Hi-Z | Write first byte 
Write second byte 
Write third byte 
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KM736FV4021 PRELIMINARY 
KM718FV4021 128Kx36 & 256Kx18 SRAM 


ABSOLUTE MAXIMUM RATINGS | 


| Maximum Power Dissipation | P| 


NOTE: Stresses greater than those listed under" Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 


Tye | Max | 


Vie PECL 
Vi-PECL 
10 


NOTE :1. These are DC VIH/VIH spec. The AC VIH/VIL levels are defined separately for measuring timing parameters. 
2. ViH (Max)DC = VDD+0.3V, ViIH (Max)AC = VDD+1.5V(pulse width < 5ns). 
3. Vit (Min)DC = -0.3V, Vit (Min)AC =-1.5V(pulse width= 5ns). 
4. Junction temperature is a function of on-chip power dissipation, package thermal impedance, mounting site temperature and 
mounting site thermal impedance. Ty = Ta + PD x THETA_JA 


DC CHARACTERISTICS 


“Param 


Average Power Supply Operating Current-x36 
(VIN=VIH or ViL, ZZ & SS=Vit) 


Average Power Supply Operating Current-x18 
(VIN=VIH or VIL, ZZ & SS=VIL) 


Power Supply Standby Current 
(VIN=VIH or VIL, ZZ =VIH) 


Input Leakage Current 
(ViN=Vss or VDD) 


Output Leakage Current A 
(VouT=Vss or Vpbp, ZZ =VIH) 3 


Output Low Voltage(loL=2mA) 


NOTE :1. Minimum cycle. lout=OmA. 
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KM718FV4021 128Kx36 & 256Kx18 SRAM 


PIN CAPACITANCE 


_____Parame' oS _ PinName 
; K, K, SS, SW, G, ZZ 
Input'Capecttance on Sw, ZQ, M1, Mz, SAn, TCK, TMS, TDI 


[Output Capacitance | cour | iG TOO] | | 


NOTE : Periodically sampled and 100% tested.(dV=0V, f=1MHz) 


AC TEST CONDITIONS AC TEST OUTPUT LOAD 


_| Unit | 

Tete | 1.0/4.0 | ns _| 
[Clock Input Rise/Fall Time(PECL) | Tr/Tr | 0.5/0.6 | ns _| 
| ns _| 

| 

|v | 


Parameter Ss | Symbol |. 
i /VIL 


20pF* i 


1.5V 


*Capacitive load consists of all components 
of the tester environment 


Output Rise/Fall Time TR/TF 0.5~1.0 
Input and Out Timing Reference Level aa ae ee 
Clock Input Timing Reference Level |__| Cross Point | V 


AC CHARACTERISTICS 
ot [ne 
7.0 | ns | | 
[ns | | 
ee ee 
| Clock High to Output Vaid | tKHQV | | 25 | - | 30 | - | 35 [| ns | 
| Clock High to OutputHold | tKHQX | 40 | - | 40 | - | 40 | - [ons | | 
[Address SetupTime |S AVKH =| 05 | - | 05 | | O68 | - | ns | 
[Address Hold Time | tKHAX | 40 | - [| 40 | - [| to | - fons | 
| Write Data SetupTime | VKH | 05 | - | of | - | o5 | - | ns | | 
| WriteDataHoldTime | tKHDX | 10 | - | to | - | 10 | - [ons | | 
| SW, Sad] SetupTime S| tek | 05 | - | os | - | os | - | ns | 
| SW, SWadHoldTime | tH [| to | - | to | - | to | - | ns | 
|SSSetupTime | tH [| 05 | - | 6 | - | os | - fs | 
iS ONG Tir AO oO A ee 
| ClockHighto OutputHi-Z | tKHZ | - | 25 | - | 30 | - | 35 | ns [| 
| Clock Highto OutputLowZ | tKHOXT | 1.0 | - | 10 | - | 10 | - [ons | 
| GHightoOutputHighZ | tGHZ | - | 25 | - | 30 | - [35 [| ns | 
|GlowtoOutputtowz =» | tax | o5 | - fos | - | os | - [ons | | 
| Glowto OutputValid S| tL | | 25 | | | 30 35 | ns | | 
| ZZ HightoPowerDown(Sleep Time) | tzzE_ | =~ =| 5.0 | - | 60 | o [| ns {| 
ZZ Low to Recovery(Wake-up Time) tzzR_ | - | Pe oes - | O-| fons [| 
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TIMING WAVEFORMS OF NORMAL ACTIVE CYCLES(SS Controlled, G=Low) 


1 2 3 4 5 6 7 8 

K 
SAn 
ss 
Sw 
SWx 
DQn 

NOTE : 

1. D3 is the input data written in memory location A3. 

2. Q4is the output data read from the write data buffer(not from the cell array), as a result of address A4 being 

a match from the last write cycle address. 
TIMING WAVEFORMS OF NORMAL ACTIVE CYCLES(G Controlled, SS=Low) 
1 2 3 4 5 6 7 8 
K x 1 
“—4KHKH 

SAn 
G 
Sw 
SWx 
DQn 


NOTE: 
1. D3 is the input data written in memory location A3. 
2. Q4 is the output data read from the write data buffer(not from the cell array), as a result of address A4 being 


a match from the last write cycle address. 
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TIMING WAVEFORMS OF STANDBY CYCLES 


'  tKHKH 


' 
' ‘ 
1 ‘ 


Tix 


PSIMSUN Gd " 
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KM718FV4021 128Kx36 & 256Kx18 SRAM 


IEEE 1149.1 TEST ACCESS PORT AND BOUNDARY SCAN-JTAG 


This part contains an IEEE standard 1149.1 Compatible Teat Access Port(TAP). The package pads are monitored by the Serial Scan 
circuitry when in test mode. This is to support connectivity testing during manufacturing and system diagnostics. Internal data is not 
driven out of the SRAM under JTAG control. !n conformance with IEEE 1149.1, the SRAM contains a TAP controller, Instruction Regis- 
ter, Bypass Register and ID register. The TAP controller has a standard 16-state machine that resets internally upon power-up, there- 
fore, TRST signal is not required. It is possible to use this device without utilizing the TAP. To disable the TAP controller without 
interfacing with normal operation of the SRAM, TCK must be tied to Vss to preclude mid level input. TMS and TDI are designed so an 
undriven input will produce a response identical to the application of a logic 1, and may be left unconnected. But they may also be tied to 
Vop through a resistor. TDO should be left unconnected. 


JTAG Block Diagram JTAG Instruction Coding 


| 0 | 0 | 1 |IDCODE |ldentification Register | 2 | 
| 0 | 1 | 0 |SAMPLE-Z [Boundary Scan Register | 1 _| 
|o | 1 [1 [Bypass |BypassRegister | 3. 
| 1 | 0 | 0 |SAMPLE [Boundary Scan Register | 4 _| 
| 1 [0 | 1 |ByPass [Bypass Register | 3._—| 
| 1|1| 0 [BYPASS |BypassRegister | 3. 
Bypass Register 


Ww 


1. Places DQs in Hi-Z in order to sample all input data 

regardless of other SRAM inputs. 

--}1D0 2. TDI is sampled as an input to the first ID register to allow for 
the serial shift of the external TDI data. 

3. Bypass register is initiated to Vss when BYPASS instruction 
is invoked. The Bypass Register also holds serially loaded 
TDI when exiting the Shift DR states. 

4. SAMPLE instruction dose not places DQs in Hi-Z. 


TDI 


i BYPASS Reg. 
Identification Reg. 
instruction Reg. 


Control Signals 
TAP Controller 


TAP Controller State Diagram 


1 Test Logic Reset 


TMS 
TCK 


0 
1 1 1 
0( Run Test Idle Select DR Select IR 
ceeceeeet 1 comee : 
1 ( Capture DR ) ( Capture IR 


Shift DR 


0) 
Shift IR 0 
1 
0 
(Pause J 
0 
Exit2 IR 


1 


; . 
—— Update DR Update IR : 


0 
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128Kx36 & 256Kx18 SRAM 


KM736FV4021 
KM718FV4021 


SCAN REGISTER DEFINITION 
ID REGISTER DEFINITION 


0000 00101 00100 000000 00001001110 


«© 
ae 
ce 
ae. 


256Kx18 0000 00110 00011 000000 00001001110 


128Kx36 


A16 
A17 


o o| <-| a] o =| ON + ww} oO hy] © fo) 

4/9] z}<|z\4| |8/g Slis/ SiBhoj olla} | falal {sis} | 18 
BEEEEE ala a Ol l| Nike Me aial |als B} 3] | 5] 0 
a; a oO wi x Lu <] a 

alelatalals| lols | fel | laleialelelaa| | [xl] [ale | [alelelelels 
sissies ae | [at | lalalatatsls| | fele| [ste] | [elaisilala 
NU NE ANE NTE ©] oOo Om} oo lop) CO], OOF CO] OO] OO] Sl wt wie vic war wT} lo] wo 


BOUNDARY SCAN EXIT ORDER(x18) 


8} GG! Gl & 
FaRednedbeine) 
MO, a;a; ala 


5 
alle So 
O a 


BOUNDARY SCAN EXIT ORDER(x36) 


NOTE : 1. Pins 6B and 2B are no connection pin to internal chip. These pins are place holders for 16M part and the scanned data are 


fixed to "0" for this 4M parts. 
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JTAG DC OPE 


NOTE : 1. The input level of SRAM pin is to follow the SRAM DC specification. 


JTAG AC TEST CONDITIONS 


| Symbol | Min nit Note 
012. 
[Input and Output TimingReferenceLevel | = | SCT 


NOTE : 1. See SRAM AC test output load on page 5. 


JTAG AC Characteristics 
| parameter ss—=i<i‘ ‘iL Symbol! | Min Max. | nit. | Note 


tcLav 


ae 
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119 BGA PACKAGE DIMENSIONS 


14.00 + 0.10 


& 
ies 


“Indicator of 


Ball(1A) Location 


22.00 + 0.10 


00000000 
00000000 


20.50 = 0.10 


| babs cdg ache dal oe 
dss ic ei a at 


| 
| 
+ 
| 
| 
| 
| 
| 
| 


° 
° 
° 
° 
° 
° 
° 
fe) 
—-— -0-6 © 
° 
° 
° 
° 
fe) 
° 
° 
° 


e000 0 0009700000000 


9000000 0 
00000000 
00000000 
00000000 


0-0 © 8-0-0-6 © § 0 G-0-0-8 © © 0- 


1.50REF 
0.60 + 0.10 
aaa. 


ea 
0.60 + 0.10 NOTE : 


1. All Dimensions are in Millimeters. 
2. Solder Ball to PCB Offset : 0.10 MAX. 
3. PCB to Cavity Offset : 0.10 MAX. 


12.50 + 0.10 


NOTE : 1. Junction temperature can be calculated by : Ts = Ta + Pp x Theta_JA. 


PSIMSUNg ’ 
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128Kx36 & 256Kx18 Synchronous Pipelined SRAM 


FEATURES 

¢ 128Kx36 or 256Kx18 Organizations. Sees 
+ 3.3V Core/2.5V Output Power Supply. Organization 

« LVCMOS Input and Output Levels. aise a eee 


« Differential, PECL Clock Inputs K, K. AAP SCE AOU Sees 


« Synchronous Read and Write Operation 128Kx36 KM736FV4002H-9 


. Registered Input and Latched Output 
« Internal Pipeline Latches to Support Late Write. KM736FV4002H-10 


« Byte Write Capability(four byte write selects, KM718FV4002H-8 
one for each 9 bits) 256Kx18 KM718FV4002H-9 
KM718FV4002H-10 


« Synchronous or Asynchronous Output Enable. 

« Power Down Mode via ZZ Signal. 

e JTAG 1149.1 Compatible Test Access port. 

« 119(7x17) Pin Ball Grid Array Package(14mm x 22mm). 


FUNCTIONAL BLOCK DIAGRAM 


SA/0:16} or SA[O:17] 


128Kx36 


or 
256Kx18 
Array 


Write/Read Circuit 


“i oO 7 

(x=a, b, c, d) 

or (x=a, b) Data In 
ie. > Register 


Data Out 
1) » Latch 


GS >| 
: 5: 

DQx1:9) 
earns s ocsa,b,0 
K or (x=a, b) 


PIN DESCRIPTION 


ED Column Decoder 


VY 


Pin Name. cee \ Pin Name _| 
KR 
| Synchronous Address input | Mi, Mz_| 
G 
TCK 
TMS 
TDI 
TDO 
ZQ 
Vss 
NC 


| KK _| Different 
| san | Read Protocol Mode Pins 

| Dan __| Bidirectional DataBus | 3S Ss Asynchronous OutputEnable = Ci 
| SW__| Synchronous Grobal Write Enable == |_~—SsSS_| SynchronousSelect 
| _SWa__| Synchronous ByteaWriteEnable =| ~—TCK | JTAG Test Clock 
| _SWb__| Synchronous Byte b Write Enable |= TMS__—| JTAG TestModeSelect 
| SWe _| Synchronous BytecWriteEnable | ~—TOI__—i| TAG TestDatainput 
| SWa__| synchronous Byted Write Enable |= TDO__—| JTAG TestData Output 
| Zz __| Asynchronous PowerDown | =~ ZQ.__—|_ Output Driver Impedance Control Input HSTL Level_| 
| von | CorePowerSuppy = | Css GND —“‘CSCidC 
| vopa__| OutputPowerSuppy =| = NC_ | NoConnection = Cd 
[veer | HSTL input Reference votage it S| CSCS 


NOTE : 1. This SRAM only supports single clock, register-latch read protocol and have fixed impedance output driver. 
Therefore the following inputs must be set with power up and must not change during SRAM operation ; 
C=Vpp, C=Vss, M1=Vop, Mz=Vss, ZQ=VobD and VREF=VbD. But they are also designed to operate being left floating. 
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PACKAGE PIN CONFIGURATIONS(TOP VIEW) 


KM736FV4002(128Kx36) 


SA\ 


2 
NC 
ae 


TCK TDO N VpDQ 
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FUNCTION DESCRIPTION 

The KM736FV4002 and KM718FV4002 are 4,718,592 bit Synchronous SRAM. It is organized as 131,072 words of 36 bits(or 262, 144 
words of 18 bits) and is implemented in SAMSUNG's advanced CMOS technology. 

Single differential PECL level K clocks are used to initiate the read/write operation and all internal operations are self-timed. At the rising 
edge of K clock, all addresses , Write Enables, Synchronous Select and Data Ins are registered internally. Data outputs are updated 
from output latches of the falling edge of the K clock. An internal write data buffer allows write data to follow one cycle after addresses 
and controls. The package is 119(7x17) Ball Grid Array with balls on a 1.27mm pitch. 


Read Operation 

During reads, the address is registered during the clock rising edge and the internal array is read. The data is driven to the CPU in the 
following cycle. SS is driven low during this cycle, signaling that the SRAM should drive out the data. 

During consecutive read cycles where the address is the same, the data output must be held constantly without any glitches. This char- 
acteristic is because the SRAM will be read by devices that will operate slower than the SRAM frequency and will require multiple SRAM 
cycles to perform a single read operation. 


Write(Store) Operation 

All addresses and SW are both sampled on the clock rising edge. SWis low on the rising clock. Write data is sampled on the rising clock, 
one cycle after write address and SW have been sampled by the SRAM. SS will be driven low during the same cycle that the Address, 
SW and SW{a:d] are valid to signal that a valid operations is on the Address and Control Input. 

Pipelined write are supported. This is done by using write data buffers on the SRAM that capture the write addresses on one write cycle, 
and write the array on the next write cycle. The “next write cycle" can actually be many cycles away, broken by a series of read cycles. 
Byte writes are supported. The byte write signals SW{a:d] signal which 9-bit bytes will be writen. Timing of SW[a:dj is the same as the 
SW signal. 


Bypass Read Operation 

Since write data is not fully written into the array on first write cycle, there is a need to sense the address in case a future read is to be 
done from the location that has not been written yet. For this case, the address comparator check to see if the new read address is the 
same as the contents of the stored write address Latch. If the contents match, the read data must be supplied from the stored write data 
latch with standard read timing. If there is no match, the read data comes from the SRAM array. The bypassing of the SRAM array 
occurs on a byte by byte basis. If one byte is written and the other bytes are not, read data from the last written will have new byte data 
from the write data buffer and the other bytes from the SRAM array. 


Low Power Dissipation Mode 

During normal operation, asynchronous signal ZZ must be pulled low. Low Power Mode is enabled by switching ZZ high. When the 
SRAM is in Power Down Mode, the outputs will go to a Hi-Z state and the SRAM will draw standby current. SRAM data will be preserved 
and a recovery time(tZZR) is required before the SRAM resumes to normal operation. 


TRUTH TABLE 


iz 
ana 


i-Z | Write first byte 
Hi-Z | Write second byte 


a ” 
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ABSOLUTE MAXIMUM RATINGS 


Symbol | Value [Unt 
| Maximum Power Dissipation | P| | 
Oto 70 


NOTE : Stresses greater than those listed under " Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 


Core er Supply Voltag 


, 

TinputHighteve ——SSSCS~C~*dSCiw St? Yd 

aed Eas 

PECL Clock input High Level ———~—~S~*dY CaP | ates C«dYC a 
PE sed Ew 
Ea] 


PECL Clock Input Low Level Vit-PECL 1.490 
Operating Junction Temperature 


NOTE :1. These are DC ViH/VIH spec. The AC ViIH/ViL levels are defined separately for measuring timing parameters. 
2. VIH (Max)DC = VDD+0.3V, VIH (Max)AC = VDD+1.5V(pulse width <= 5ns). 
3. ViL (Min)DC = -0.3V, ViL (Min)AC =-1.5V(pulse width= 5ns). 
4, Junction temperature is a function of on-chip power dissipation, package thermal impedance, mounting site temperature and 
mounting site thermal impedance. Ty = TA + Pp x THETA_JA 


Average Power Supply Operating Current-x18 
(VIN=VIH or ViL, ZZ & SS=VIL) 


Power Supply Standby Current 


(VIN=VIH or VIL, ZZ =VIH) 


Input Leakage Current 
(VIN=Vss or VoD) 


Output Leakage Current 
(VouT=Vss or VpD, ZZ =VIH) 


Output High Voltage(loH=-2mA) 


Output Low Voltage(loL=2mA) VoL 


NOTE :1. Minimum cycle. lout=OmA. 
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PIN CAPACITANCE 


Input Capacitance CIN K, K, SS, SW, G, 22 
ae SWx, ZQ, M1, Mz, SAn, TCK, TMS, TDI 
Output Capacitance 


NOTE : Periodically sampled and 100% tested.(dV=0V, f=1MHz) 


AC TEST CONDITIONS 


im 


20pF* ] 


1.25V 


*Capacitive load consists of all components 
of the tester environment 


AC CHARACTERISTICS 


| Min | Max | Min | Max | Min | Max_| 
2 eee ee ee ee ee ee 
[Clock High Pulse Width | tKHKL | 3.2 | - [| 36 | - | 40 | - [ ns | | 
[ClockLow Pulse Width | tKLKH | 3.2 | - | 36 | - | 40 | fl ns | 
[Clock High to Output Valid | tKHQV | - | 70 | - | 80 | - | 80 | ns | 
| Clock Low to OutputValid | tKLQV, | | 25 | - | 30 | - | 35 fl ns || 
[| Clock Low to OutputHold | tx | 40 | - | 10 | - | 10 | - fons | | 
[Address SetupTime TC tAVKH | 5 | - | os | | ot | ns | 
[Address Hold Time | tKHAX | 1.0 | - | 10 | - | 10 | - [ons [| | 
| WriteDataSetupTime | VKH | 5 | | 05 | - | os | | ns | 
a De 
| SW. SWia:d] Setup Time | WKH | 05 | | 5 | - fT os | Tons | 
7 ie PS Ae 
|SSSetupTime | tSVKH | OS | - | 05 | - | os | fT ns | 
SSS Hold Tames ae ead | ISK AO) eee ee I | 
| Clock High to OutputH-Z | tKHQZ | | 25 | - | 30 | - | 36 | ns | 
| Clock Low to OutputLowz | tKHQXT | 1.0 | - | 10 | - [ 10 | - [ons | | 
| GHighto OutputHighZ | GHZ | | 25 | - | 30 | - | 36 [ons | 
| Glow toOutputLowz sss | LX | os | - | 05 | - | os | - [ons || 
| GLowto Outputvalid Ss | tt | - | 25 | - | 30 | - | 35 | ons | 
| ZZHighto Power Down(Sleep Time) | tzze_ |S - | 80 | - | 90 | = | 100 | ns | 
| ZZ Low to Recovery(Wake-upTime) ss | tzZ2R_ | ~~ | 80 | - | 90 | - [100] ns | | 
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SAn 


DQn 


TIMING WAVEFORMS OF NORMAL ACTIVE CYCLES 


A se 


‘ ¢GLa tkLaX 


/  tGHQV) | tKHaV tKHQZ (DVKHAKHDX iKLQV tKHQZ 


zz jSced (os | (oe) (as Yaar) 


NOTE : 

1. D3 is the input data written in memory location A3. 

2. Q4is the output data read from the write data buffer(not from the cell array), as a result of address A4 being 
a match from the last write cycle address. 

3. Data is valid at the output at the later of tKHQV following the rising clock edge, or tKLQV following the 
fallowing clock edge. 

4. When SS is sampled high or SW is sampled low on the rising edge of clock, the outputs go me Hi-Z state 
no later than tKHQZ following the rising clock edge. 

5. When §S is low and SWis high on the rising edge of clock, the outputs go into Low-Z state(being driven) 
no earlier than tKHQxX following the next falling edge of clock. 

6. When the SRAM is deselected, the output goes Hi-Z at tKHQZ following the rising clock edge. On the next 
read cycle, note that the SRAM output do not leave the Hi-Z state until tKLQX after the falling clock edge. 


PRELIMINARY 
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TIMING WAVEFORMS OF STANDBY CYCLES 


SUM ddd ddd 


1 ‘ ‘ 
' U ’ . 
A 


: : ‘ t22E ‘ , (zR 
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IEEE 1149.1 TEST ACCESS PORT AND BOUNDARY SCAN-JTAG 


This part contains an IEEE standard 1149.1 Compatible Teat Access Port(TAP). The package pads are monitored by the Serial Scan 
circuitry when in test mode. This is to support connectivity testing during manufacturing and system diagnostics. Internal data is not 
driven out of the SRAM under JTAG control. In conformance with IEEE 1149.1, the SRAM contains a TAP controller, Instruction Regis- 
ter, Bypass Register and ID register. The TAP controller has a standard 16-state machine that resets internally upon power-up, there- 
fore, TRST signal is not required. It is possible to use this device without utilizing the TAP. To disable the TAP controller without 
interfacing with normal operation of the SRAM, TCK must be tied to Vss to preclude mid level input. TMS and TDI are designed so an 
undriven input will produce a response identical to the application of a logic 1, and may be left unconnected. But they may also be tied to 
Vop through a resistor. TDO should be left unconnected. 


IBS uction| TODO 


JTAG Block Diagram JTAG Instruction Coding 


0 | 0 | 0 [SAMPLE-Z [Boundary Scan Register | 1 _| 
fo [0 | 1 |10coDE identification Register| 2 _| 
0 [1 | 0 |SAMPLE-Z [Boundary Scan Register | 1 _| 
|o | 1 [1 [BYPASS [Bypass Register =| 3. | 
| 1 [0 | 0 [SAMPLE [Boundary Scan Register | 4 _| 
|1 | 0 [ 1 [Bypass [Bypass Register | 3 
1 [1] 0 [pypass [Bypass Register | 3_| 


NOTE : 

1. Places DQs in Hi-Z in order to sample all input data 
regardless of other SRAM inputs. ; 

2. TD! is sampled as an input to the first ID register to allow fo 


identification Reg. UP the serial shift of the external TDI data. 


Instruction Reg. 3. Bypass register is initiated to Vss when BYPASS instruction 


Cannel Siatate is invoked. The Bypass Register also holds seriaily loaded 
2 TDI when exiting the Shift DR states. 


TAP Controller 4. SAMPLE instruction dose not places DQs in Hi-Z. 


Ww 


= 
Le) 


= 
Ww 


BYPASS Reg. 


TAP Controller State Diagram 


[1 ( Test Logic Reset 


ff) 
[o( Run Test Idle 


Select DR 
0 


Capture DR 
O 


Shift DR 


Capture IR 
O 


( ShiftIR 0] 
| 


Exit1 DR 


} 0 
Pause DR ( Pause IR }0| 

1 

0 : ; 

Exit2 DR ( Exit2 IR 

1 ; 0 
Update DR C Update iR 
0 
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SCAN REGISTER DEFINITION 
128K36 
25618 


Number | Part Configuration | Vendor Definition | Samsung JEDEC Code |... 


Cry 


128Kx36 000000 00001001110 1 
256Kx18 000000 00001001110 1 


BOUNDARY SCAN EXIT ORDER(x18) 


“J 


Sat me 
[eee eae) ee 


DQa5 6H 15 


w 
pS 


S SIR 1W [WO [W |@ [Ww Ww WjWIN IN IN IN 
N 32/0 }O [OIN ID] NH WIN -j{/O }/O;@ (o>) 


2) 
lox 
aS 
is) 
Q 
on 
@ 


iw) 
QO 
lox 
b 


I>} 


glu ws) Ola 

Qin 

el BEI |B) | are |B 
= {NN w ESS 


” 
s 


= 1h AIH IA Wi N N|> NON 7 [@ IN [ow 


= |= pe |S | 


| 6H | 
za 
reed 
| 52 | 40 | 
| 56 | 4am _| SW sw 
SWd DQa2 =e i 
| | || 
| 60 | 4 | Dads | 43 a 
re a ee Mate a 
Dads | 44 | 2m | dap | | 
| 45 | in | paps] | 
a ed ae 
Pe i ete 6 | 
| 67 | 3t | saw | | 47 | at | saa il [se [ or | 4 | 
| 68 | aR | sass | | 48 | a | sas | TCT 
| 69 | 4n | Saw | saw |_| sar | aP | 3 | 
| 7o | a | mw | | me | eR [lt ]lhlChULt Tl oR Pm [tlm [oe | ot 


NOTE: 1. Pins 6B and 2B are no connection pin to internal chip. These pins are place holders for 16M part and the scanned data are ; 
fixed to "0" for this 4M parts. . 
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pa 
Power Supply Voltage 
Input High Level 

Input Low Level -0. 
Output High Voltage(loH=-2mA) 
Output Low Voltage(loL=2mA) 


NOTE : 1. The input level of SRAM pin is to follow the SRAM DC specification. 


a) 
2 
ey 
| 
ra 
=< 
oO 
@ 


JTAG AC TEST CONDITIONS 


aoe : Parameter 
Input High/Low Level 

Input Rise/Fall Time 

Input and Output Timing Reference Level 
NOTE : 1. See SRAM AC test output load on page 5. 


JTAG AC Characteristics 


JTAG TIMING DIAGRAM 


us| a 


tDVCH xX 


. ..~rn... a2.——-2 LL 


5 a a 


PSims unig . 
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1419 BGA PACKAGE DIMENSIONS 


14.00 + 0.10 


Nindicator ot 


Ball(1A) Location 


00000000 
00000000 


20.50 + 0.10 


° 
3) 
fe) 
re) 
fo) 
fo) 
re) 
fe) 

-— 060 
° 
fe) 
fe) 
fe) 
fe) 
fr) 
fe) 
re) 


eo000 0000900000000 
Oe ee ee OO. 
2 222 eee Oe Oe 


90200000 0 
00000000 


0-6 © 8-0-0-© © 6 0 0-0-0-8 © 60 


01,00 


0.750 + 0.15 


1.50REF 
0.60 + 0.10 


+ 
0.60 + 0.10 NOTE : 


1. All Dimensions are in Millimeters. 
2. Solder Ball to PCB Offset : 0.10 MAX. 
3. PCB to Cavity Offset : 0.10 MAX. 


12.50 + 0.10 


119 BGA PACKAGE THERMAL CHARACTERISTICS 


SEE STC 7 Td 
| Junction to Ambient(at airflow of 100LFPM) | ThetaJA | - | - S| ao | cw 
eens 
aaa 


S 


Junction to Case Tretavc | - | | 
Junction to Solder Ball Thetave | - | = | to | 


NOTE : 1. Junction temperature can be calculated by : Tu = TA + Po x Theta_JA. 


o 
Ss 


oO 
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128Kx36 & 256Kx18 Synchronous Pipelined SRAM 


FEATURES 


¢ 128Kx36 or 256Kx18 Organizations. 

+ 3.3V Core/ Output Power Supply. 

« LVTTL 3.3V Input and Output Levels. 

» Differential, PECL Clock Inputs K, K. 

« Synchronous Read and Write Operation 

« Registered Input and Latched Output 

« Internal Pipeline Latches to Support Late Write. 

e Byte Write Capability(four byte write selects, 
one for each 9 bits) 


Organization | 


KM736FV4022H-8 


128Kx36 | Km736FV4022H9 | 9 | 8.0 

| Km736Fvao22H-10 | 10 | 90 | 

| sou Paracas —[—1—[ 00 
256Kx18 ; a 


Synchronous or Asynchronous Output Enabl KM718F'V4022H-9 
. s or Async ous e. 
. Power Down Mode via ZZ Signal. | KM718FV4022H-10__| 


« JTAG 1149.1 Compatible Test Access port. 
« 119(7x17) Pin Ball Grid Array Package(14mm x 22mm). 


FUNCTIONAL BLOCK DIAGRAM 


: : Read 
SA[0:16] or SA[0:17] Address 128Kx36 
> Register : oF 
8 Write 256Kx18 
Address F3 Array 
> Register « 
Column Decoder 


ememeonee) 2 |e Write/Read Circuit 


h Sik sw. LS = 
STi {>< PL Resist | Ao 


(x=a, b, c, d) 
or (x=a, b) 


Data In 


= _ ss ‘> Register 
O Register Register Data Out 
tH) » Latch 


K CK DQx{1:9] 
K (x=a, b, c, d) 
or (x=a, b) 
PIN DESCRIPTION 


: —PinName | =~’ Description __ 

R Differential Output Clocks 

SAn Read Protocol Mode Pins 
Asynchronous Output Enable 
Synchronous Select 
JTAG Test_Clock 
JTAG Test Mode Select 
TDO 

Vop 


STAG Test Data input 
| Synchronous Byte dWriteEnable ss |_—STDO _| JTAG Test Data Output 
Output Driver Impedance Control Input HSTL Level 
| von _| CorePower Supply Ss |S Vss__—| GND 
| Vooa 
a 


Zz |1@ 


Vppa Output Power Supply _ o Connection 
HSTL Input Reference Voltage 


NOTE : 1. This SRAM only supports single clock, register-latch read protocol and have fixed impedance output driver. 
Therefore the following inputs must be set with power up and must not change during SRAM operation ; 
C=Vpp, C=Vss, M1=Vop, M2=Vss, ZQ=VopbD and VREF=Vpbbp. But they are also designed to operate being left floating. 


an i 
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~ PACKAGE PIN CONFIGURATIONS(TOP VIEW) 
KM736FV4022(128K 


x36) 


| ou | vo S| ts | TK 


KM718FV4022(256Kx18) 
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FUNCTION DESCRIPTION 

The KM736FV4022 and KM718FV4022 are 4,718,592 bit Synchronous SRAM. It is organized as 131,072 words of 36 bits(or 262, 144 
words of 18 bits) and is implemented in SAMSUNG's advanced CMOS technology. 

Single differential PECL level K clocks are used to initiate the read/write operation and all internal operations are self-timed. At the rising 
edge of K clock, all addresses , Write Enables, Synchronous Select and Data Ins are registered internally. Data outputs are updated 
from output latches of the falling edge of the K clock. An internal write data buffer allows write data to follow one cycle after addresses 
and controls. The package is 119(7x17) Ball Grid Array with balls on a 1.27mm pitch. 


Read Operation 

During reads, the address is registered during the clock rising edge and the internal array is read. The data is driven to the CPU in the 
following cycle. SS is driven tow during this cycle, signaling that the SRAM should drive out the data. 

During consecutive read cycles where the address is the same, the data output must be held constantly without any glitches. This char- 
acteristic is because the SRAM will be read by devices that will operate slower than the SRAM frequency and will require multiple SRAM 
cycles to perform a single read operation. 


Write(Store) Operation 

All addresses and SW are both sampled on the clock rising edge. SWis low on the rising clock. Write data is sampled on the rising clock, 
one cycle after write address and SW have been sampled by the SRAM. SS will be driven low during the same cycle that the Address, 
SW and SWa:d] are valid to signal that a valid operations is on the Address and Control Input. 

Pipelined write are supported. This is done by using write data buffers on the SRAM that capture the write addresses on one write cycle, 
and write the array on the next write cycle. The "next write cycle” can actually be many cycles away, broken by a series of read cycles. 
Byte writes are supported. The byte write signals SVW[a:d] signal which 9-bit bytes will be writen. Timing of SW{a:d] is the same as the 
SW signal. 


Bypass Read Operation . 
Since write data is not fully written into the array on first write cycle, there is a need to sense the address in case a future read is to be 
done from the location that has not been written yet. For this case, the address comparator check to see if the new read address is the 
same as the contents of the stored write address Latch. If the contents match, the read data must be supplied from the stored write data 
latch with standard read timing. If there is no match, the read data comes from the SRAM array. The bypassing of the SRAM array 
occurs on a byte by byte basis. If one byte is written and the other bytes are not, read data from the last written will have new byte data 
from the write data buffer and the other bytes from the SRAM array. 


Low Power Dissipation Mode 

During normal operation, asynchronous signal ZZ must be pulled low. Low Power Mode is enabled by switching ZZ high. When the 
SRAM is in Power Down Mode, the outputs will go to a Hi-Z state and the SRAM will draw standby current. SRAM data will be preserved 
and a recovery time(tZZR) is required before the SRAM resumes to normal operation. 


TRUTH TABLE 


i-Z 


Read Cycle 


in Hi-Z | Write first byte 
i Hi-Z | Write second byte 


I-. 
Write third byte 
Write fourth byte 


Write all byte 


en . 
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ABSOMVIE MAXIMUM RATINGS 


fours SS oe ivi bat Co sg i Pee 
Core Suply Voltage Relative t to sNss. "0, Bt to 4. 6 
Output Supply Voltage Relative to Vss -0.5 to 4.6 
Voltage on any I/O pin Relative to Vss -0.5 to Vopat0.5 


NOTE : Stresses greater than those listed under" Absolute Maximum Ratings” may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
retiability. 


RECOMMENDED De OPERATING CONDITIONS 


nputHightever————SSSSCSC~dCSC 
[inpittowuavel Tv 
Operating uncton Temperature <i 


NOTE :1. These are DC VIH/VIH spec. The AC VIH/VIL levels are defined separately for measuring timing parameters. 
2. ViH (Max)DC = VDD+0.3V, ViIH (Max)AC = VDD+1.5V(pulse width < 5ns). 
3. ViL (Min)DC = -0.3V, Vit (Min)AC =-1.5V(pulse width = 5ns). 
4. Junction temperature is a function of on-chip power dissipation, package thermal impedance, mounting site temperature and 
mounting site thermal impedance. Ty = TA + PD x THETA_JA 


DC CHARACTERISTICS 


) averaas Power Supply C Operating Current-x36 
(VIN=VIH or ViL, ZZ & SS=VIL) 


Average Power Supply Operating Current-x18 
(VIN=VIH or ViL, 2Z & SS=VIL) 


Power Supply Standby Current 
(VIN=VIH or VIL, ZZ =VIH) 


Input Leakage Current 
(VIN=Vss or VDD) 


Output Leakage Current 
(voureVse oF Voo, ZZ Vm) = 


Output Low Voltage(loL=2mA) 


NOTE :1. Minimum cycle. louT=OmA. 
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PIN CAPACITANCE 


Parameter ‘PinName. aS 


A oe oo yp | Max | Unit | 
| KK 5S, SW, G, Zz 
Output Capacitance DQn, TDO Fee ae ae 


NOTE : Periodically sampled and 100% tested. (dV=0V, f=1MHz) 


AC TEST CONDITIONS AC TEST OUTPUT LOAD 
Parameter =| Symbo!| Value _| unit | 

ViVi 
[Input Rise/Fall Time | “TRF | 1.0/1.0 _| ns | 
| Clock Input Rise/Fall Time(PECL) _| Tr/Tr | 0.5/0.5 | ns _| 
| Output Rise/Fall Time | CTR | 0.5~1.0 | ns | 
| Input and Out Timing Reference Level| ss ||_—15 | VC 
[ Clock Input Timing Reference Level |__| Cross Point 


Vv 


*Capacitive load consists of all components 
of the tester environment 


AC CHARACTERISTICS 
Parameter | Symbol | 

| ClockCycleTime KKH 

| Clock High Pulse Width | tKHKL S| 3.2 | - | 36 | - | 40 | - | ns [| 
| Clock Low Pulse Width | KKH | 3.2 | - | 36 | - | 40 | - [| ns | | 
| Clock High to Output Valid | tKHQV | - | 70 | - | 80 | - | 90 | ns | | 
| Clock Lowto Output Valid = | KV | - | 25 | | | 380 | = | 35 | ns | 
| Clock Lowto OutputHold | KL | 1.0 | - | 10 | - [| 10 | - [| ns [| 
tavKH | 05 | - | 05 | - | o1 | - | ns |] | 
| AddressHoldTime | tKHAX [| 14.0 | - | 10 | - [| 40 | - [| ns {| 
| WriteDataSetupTime | tOVKH | 05 | - | os | - | os | - | ns | 
| WriteDataHoldTime sd tKHDX | 4.0 | - | 10 | - | 10 | - | ns [| 
| SW, SWia:d]SetupTime | tWVKH | 05 | - | os | - | 05 | - fons | 
| SW, SWia:d|HoldTime | tKHWX |] tc0 | = | 40 | - | 10 | - [ons | | 
|SSSetupTime = ss —Cs—C‘iL:«CitSWKHH | 8S | - CT 5 | - | os | - | ns | 
|SSHoldTime = tex | to | - | 10 | - | 10 | - [ns | 
| Clock High to OutputHi-2 Ts tKHQZ | - | 25 | - | 30 | - | 35 | ns | | 
| Clock Lowto OutputLow-z | tKHQXT | 1.0 | - [| 10 | - [| 10 | - | ns | 
| GHighto OutputHigh-Z | GHZ | - | 25 | - | 30 | fT 35 | ons | 
| Glow toOutputLow-z | tx | os | - | 05 | - | os | - [ns | | 
| GLowto OutputValid = “| tty | - | 25] - | 30 | - | 35 [ns | 
| ZZ High to PowerDown(Sleep Time) ss |_—stzzE_— | - =| 80 | - | 90 | - | 100 [ ns | | 
| ZZ Low toRecovery(Wake-upTime) Ss ||_—stzzR_—| - =| 80 | - [ 90 | - | 100 [ ns | | 
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TIMING WAVEFORMS OF NORMAL ACTIVE CYCLES 


1 2 3 4 5 6 7 8 


<a, 
; RFK tKHKL* + TKLKH 


SAn IS mem CD CB CDOQD 


yan 


aw 2 Tw a ae ww 
oT TEI ~=ptint EE EEE ETE 


+ tGHAV ax tKHQZ tDVKHitKHDX ; iKLQV tKHQZ 


NOTE : 

1. D3 is the input data written in memory location A3. 

2. Q4is the output data read from the write data buffer(not from the cell array), as a-result of address A4 being 
a match from the last write cycle address. 

3. Data is valid at the output at the later of tKHQV following the rising clock edge, or tKLQV following the 
fallowing clock edge. 

4. When SS is sampled high or SW is sampled low on the rising edge of clock, the outputs go into Hi-Z state 
no later than tKHQZ following the rising clock edge. 

5. When SS is low and SWis high on the rising edge of clock, the outputs go into Low-Z state(being driven) 
no earlier than tKHQX following the next falling edge of clock. 

6. When the SRAM is deselected, the output goes Hi-Z at tKHQZ following the rising clock edge. On the next 
read cycle, note that the SRAM output do not leave the Hi-Z state until tKLQX after the falling clock edge. 


a . 
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TIMING WAVEFORMS OF STANDBY CYCLES 


MK YU MMMM UM| || ddl 


: ; t2ZE : .  12ZR : 
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KM736FV4022 PRELIMINARY 
KM718FV4022 128Kx36 & 256Kx18 SRAM 


IEEE 1149.1 TEST ACCESS PORT AND BOUNDARY SCAN-JTAG 


This part contains an IEEE standard 1149.1 Compatible Teat Access Port(TAP). The package pads are monitored by the Serial Scan 
circuitry when in test mode. This is to support connectivity testing during manufacturing and system diagnostics. Internal data is not 
driven out of the SRAM under JTAG control. In conformance with IEEE 1149.1, the SRAM contains a TAP controller, Instruction Regis- 
ter, Bypass Register and ID register. The TAP controller has a standard 16-state machine that resets internally upon power-up, there- 
fore, TRST signal is not required. It is possible to use this device without utilizing the TAP. To disable the TAP controller without 
interfacing with normal operation of the SRAM, TCK must be tied to Vss to preclude mid level input. TMS and TDI are designed so an 
undriven input will produce a response identical to the application of a logic 1, and may be left unconnected. But they may also be tied to 
Vop through a resistor. TDO should be left unconnected. 


JTAG Block Diagram JTAG Instruction Coding 
‘iR2[iR1[tRo [instruction] TOO Output _([Notes 
|0 | 0 | 0 | SAMPLE-Z [Boundary Scan Register | 1 


kt Me 


1. Places DQs in Hi-Z in order to sample all input data 

= regardless of other SRAM inputs. 

TDI~7——+—| BYPASS Reg. | }+1po 2. TDI is sampled as an input to the first ID register to allow for 
t—>| Identification Reg. the serial shift of the external TDI data. 

-_» Instruction Reg. 3. Bypass register is initiated to Vss when BYPASS instruction 


; is invoked. The Bypass Register also holds serially loaded 
Control Signals Me : 
TMS— TDI when exiting the Shift DR states. 
we TAP Controller | 4. SAMPLE instruction dose not places DQs in Hi-Z. 


TAP Controller State Diagram 


1( Test Logic Reset 
mana: 2 eee P 


Pan eage eS = Oem | 
0 Run Test Idle Demme Select DR C Select IR 
0 : 
Ae Capture IR ) 


Exit1 IR 
( Pause IR_ jo 
: 0 

C Exit2 IR 


1 


17 
ko Update DR Update IR 7 


——— 
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SCAN REGISTER DETINITION 


aR 
256Kx18 


| Part Configuration | 


(27:18) 


~128Kx36 Meo 001 01 001 00. 000000 00001 a 1 1 0 
256Kx18 0000 : 00110 00011 000000 00001001110 


Cae [ae [oer [oar [ee | 27 
| 45 | ie | pac | | bavs| 7e | 26 | 
| 46 | 2F | pacs| | vas | oF | 25 | 
| 47 | 26 | daca | | dara | oc | 24 
| 48 | 1c | dacs |__| pans} 7c | 23 | 
| 49 | 2H | Daca | | Dav | 6H | 22 | 
| so | tH | poet [| bast {7H | 21 


se ( ac fast | oaes [nk fs 
| so | 2k | pad} | paas| ee _| 12 | 
Peo {a Toa | oaas [on Ti 
| 61 | a | pad | {0006 {ZN _{_10__| 


NOTE : 1. Pins 6B and 2B are no connection pin to internal chip. These pins are place holders for 16M part and the scanned data are 
fixed to "0" for this 4M parts. 


Vendor Definition — 


PRELIMINARY 
128Kx36 & 256Kx18 SRAM 


“ID: Register - Boundary Sean. 


32 bits 70 bits 
32 bits 51 bits 


(47:12) “Start rBit(o) 


BOUNDARY SCAN EXIT ORDER(x18) 


| 26 | 3B | sao | | sas | 5B | 25 | 
2p {| nc | | nc [ op | 24 | 
| 28 | 3a | saw | | sar | 5a | 23 
| 29 | 3c _| san {| | sas | 50 | 22 | 
| 30 | 2c | san | | sas | ec | 21 | 
| 31 | 2a | sas [| sa 
| | CT aaa | op | 19 
| 32 | ww |oarf if [| | 
| 33 | 2 |oort | | 
PP Eee 
pT ar 
| 34 | 2G [paste | TT 
| | aes | zo | 16 J 
a a ae 
| 35 | tH [past | 
Sc a 
| 37 | 4 | zat | ST oe | ta 
| 38 | 4e | SS P| KK | ak | 8 
| 39 [ag | FC] TK Pla | 2 
| 40 | 4H | c | | SWa 
41 | am | SW] | daa | 7K | 10 | 
ee 
ee 
| 42 | 2 |pdars| | das] a | 9 | 
ee 
a 
| 44 | am | pap7| | daa} on | 6 | 
| 45 | in | dara} | baat | 7p | 7 | 
BZ Eee 
ae ee 
| 46 | 2p [pars] | saa | st | 5 | 
| a7 | st | saw | | sa | ok | 4 | 
| 48 | aR [sas | CUT 
| 49 | an | sate] | sar | ae | a | 
| 50 | 2t | sav | | sao | or | 2 | 
| 51 | ap | wm bee m | se [1 | 


tonne” 
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JTAG DC OPERATING CONDITIONS 


Parameter 
Power Supply Voltage 
Input High Level 
Input Low Level 
Output High Voltage(loH=-2mA) 
Output Low Voltage(loL=2mA) 
NOTE : 1. The input level of SRAM pin is to follow the SRAM DC specification. 


JTAG AC TEST CONDITIONS 


Input High/Low Level 
Input Rise/Fall Time 


a9) 
a 
DD. 
3 
LO. 
~~ 
i's 
hos 3 


Input and Output Timing Reference Level 
NOTE : 1. See SRAM AC test output load on page 5. 


JTAG AC Characteristics 


See eee - Parameter oe 
TCK Cycle Time 
TCK High Pulse Width 


¥ ma 
ie) 
nz 
°o 
= 
U0 a 
— 
a 5 
@ 3 
rot : 
a n°) 

= 


TMS Input Setup Time 


TMS Input Hold Time 

TDI Input Setup Time 

TDI Input Hold Time 
Clock Low to Output Valid 


JTAG TIMING DIAGRAM 


tCHDX 
Y 


wi LAMM ae ae 


Ht 


tCLQV 


M4, 
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119 BGA PACKAGE DIMENSIONS 


14.00 + 0.10 


E> 
Sn 
Az 
> 


Q 22.00 + 0.10 
Indicator ot y 


Bali(1A) Lecation 


20.50 + 0.10 


00000000 
00000000 
Tee ee eee 
fp Bae O 0: BO Ae 


~0-8 © &-0-0-© © $ G 0-0-0-6 © 8 0- 


C000 0000900000000 


00000000 


° 
° 
° 
° 
° 
ie) 
° 
(9) 
—- — —-0O-€6 06 
0° 
° 
° 
ce) 
° 
O° 
ie] 
° 


90000000 
00000000 
00000000 


0.750 + 0.15 


1.50REF 
0.60 + 0.10 ‘ NOTE : 
\ \ 4. All Dimensions are in Millimeters. 


12.50 + 0.10 \ 
7 : 2. Solder Ball to PCB Offset : 0.10 MAX. 
3. PCB to Cavity Offset : 0.10 MAX. 


0.60 + 0.10 


NOTE : 1. Junction temperature can be calculated by : Tu = Ta + Pp x Theta_JA. 


xm — ~ 
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KMM764V41AG2 | SRAM MODULE 


256KB Synchronous Pipelined Burst SRAM Module 


FEATURES PIN CONFIGURATION(Top View) 


« Implemented based on COAST 3.1 
Supports Interleave Burst and Linear Burst Mode 
Zero-wait-state operation at 75/66MHz 


« TTL compatible inputs/outputs ae : ic 
« Multiple ground pins and decoupling capacitors for Toy ‘ 
maximum noise immunity Tos y Vss 
» 160-pin DIMM with gold plated Tap Tos 5 Dss 
« PCB: Height (1130mil) NC Ds2 
« Product Family : KMM764V41AG2-13/15 oe : 
Vecs 7 Dso 
N.C 8 Daa 
CADV 9 Vss 
GENERAL DESCRIPTION Vss Des 
The KMM764V41AG2 is 256K byte high-frequency Synchro- COE Das 
nous Pipelined Burst Static Random Access Memory module CWEs Daz 
organized as 32K words by 64 bits. The module is designed spe- CWE Vees 
cially to function as the secondary cache in Pentium, K5, M1, CWE! Dao 
and Power PC-based systems and using SAMSUNG's PCB _Vees Pe 
design tool. The device for this module is fabricated using SAM- Cyer ae 
SUNG's advanced CMOS process and designed for high-speed a ee 
circuit technology. Jes Da 
N.C D3o 
PIN NAMES M Ns 
: As Dre 
As D2 
Ato D2 
Vecs Vss 
Ai7 D22 
Vss D2o 
Ag Dis 
Ais Vecs 
Ais Die 
Chip Select Input As oy 
WE[7:0] Write Enable Inputs PD2 Vss 
Output Enable Input TBO(2) Dio 
Address Status Processor uss pl 
D 
Address Status Controller is ne 
Burst Address Advance Das Ds 
Byte Write Enable Input Vecs D2 
Dei Do 
Dse Vss 
NOTE: 


= 


. These pins are used for 512KB module only and they should be 
no connect for this module. 

. Default is no connect for Intel processor based designs becouse 
this pin pulled up with 4.7Kohm resistor on the module. 

. When these pins are no connect, all byte write should be con- 
trolled by all CWEx pins. 


N 


PD PIN INFORMATION 


ww 


PD Pin Allocation —__ 


| Module PartNo. 


~ KMM764V41AG2 
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KMM764V41AG2 SRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


KMM764V41AG2 
KM68257CJ Vecs 


TIO[7:0} 
AI17:5] 


= XW 


Al17:3] 


KM732V589AG 
CWE!3:0] fe oe ee WEI3:0] p131:0) (231 D[63:0] 
_ | tt kg Ves 

= A7KQ 
CADE aaa ras 


> 
Oj 
ie 
ae 


i.e) 
iz 
S 


fd lal A(14:0] KM732V589AG 
Al17:3] [= 
OE D[31:0] 
ADSP 
ADSG 
ADV [BO 
Vec3 = ZZ 
- csi 
S 4.7kKQ rot 
GWE Gw 
= ee ee v~ 
as es a ec ee 
CWEI7:4] WEI3:0] oy CS2 
4.7KQ 
ae) 


NOTE: 

1. ZZ pin is intemally connected to Vss and not pinout on the module. ~ 

2. [BO is pulled up with 4.7Kohm resistor. 

3. GWE is pulled up with 4.7Kohm resistor and BWE is pulled down with 4.7Kohm resistor. 


ELECTRONICS 


KMM764V41AG2 SRAM MODULE 


A-1. SYNCHRONOUS PIPELINE BURST TRUTH TABLE (Data field) 


Continue Burst Read Cycle 


2 


NOTE: 
1. X means “Don't Care" 
2. ECS = ECS1 and ECS2 
3. The rising edge of clock is symbolized by 7 
4, WRITE=L means Write operation in A-2. Synchronous Pipeline Butst Write Truth Table 
WRITE=H means Read operation in A-2. Synchronous Pipeline Butst Write Truth Table 
5. Operation finally depends on status of asynchronous input pin (COE) 


A-2. SYNCHR BLE (Data field) 


NOTE : 
1. X means "Don't Care” 
2. Alt input in this table must meet setup and hold time around the rising edge of CLK(T ). 


B-1. ASYNCHRONOUS TRUTH TABLE (‘ag field) 


Not Seles HIGHZ 
Icc 


ite wc 


NOTE: X means "Don't Care” 


903 
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KMM764V41AG2 SRAM MODULE 
C. BURST SEQUENCE 


Addresses are generated for the burst access as shown below. The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state 
of the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 


INTERLEAVE BURST SEQUENCE TABLE 


“Pinstate | Caset = | Gase2— | Cases 


First Address 
Second Address 
Third Address 
Fouth Address 


NOTE: 


1. When this pin is no connects, LBO should be high. 
2. Dafault is no connect for intel processor based designs. 


LINEAR BURST SEQUENCE TABLE 


114 | Pinstate | — Case1 


First Address 
Second Address 
Third Address 
Fouth Address 


NOTE : LBO must be tied to low because this pin is pulled up with 4.7K 2 on the module. 


ABSOLUTE MAXIMUM RATINGS* 


a Symbol oo 


a Parameter sd ating 
Voltage on Vcc3 Supply Relative to Vss 7 0.3 to 46 
Voltage on Vccs Supply Relative to Vss 
Voltage on Any Other Pin Relative to Vss 


Storage Temperature 
Operating Temperature 
Storage Temperature Range Under Bias 


* Stresses greater than those listed under “Absolute Maximum Rating” may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any outher conditions above those indicated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


en ~ 
ELECTRONICS 


KMM764V41AG2 SRAM MODULE 
OPERATING CONDITIONS ( TA =0 to 70°C) 


Parameter sf Symbol 
Supply Voltage 


Input Low Voltage 
Input High Voltage 


*  Vit3(min) = -1.4 (Pulse width S 10ns), Vits(min) = -2.0 (Pulse Width = 10ns) 

** Vir3(max) = 5.0V (Pulse Width = 10ns) ; In case of {/O pins, the maximum ViH3(max) = 4.1V (Pulse Width = 10ns) 
Vins(max) = 7.0V (Pulse Width = 10ns) 

*** Vcc =Vcc3 or Vecs 


DC ELECTRICAL CHARACTERISTICS*( Ta =0 to 70°C Vcc3=3.3V+10%/-5%) 


Parameter 


Test Conditions 


Input Leakage current 
Output Leakage Current 


f=Max, 100% Duty 
Operating Current ViIN=VIH or VIL, louT=OmA 


f=Max, 100% Duty, Device deselected, 
VIN=VIH or Vit, louT=OmA 


f=O0MHz, Device deselected, 
VIN= Voces -0.2V or VIL, VIN = 0.2V, louT=OmA 


Standby Current 


Output Low Voltage 
Output High Voltage VOH loH=-4mA 


* €xcludes Tag field. 
** ILI for LBO, GWE, TIO(8,9,10) and BWE is + 1mA(Max.) 


CAPACITANCE*(f=1MHz, TA=25 C) 


ee GIVE SEES es ! tT FestCon dition “TO Min] "Wax cor 
Address, ECS Input Capacitance | om] n=O] | 
TWE, CWE, CLkinput Capacitance [cme (| vn=oV-—s| SS iT S| 
COE, ADSP, CADS, CADV, CCS a 


* NOTE : Capacitance is sampled and not 100% tested. 


PSM UN Gg . 
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KMM764V41AG2 SRAM MODULE 
AC CHARACTERISTICS 


rwise specified.) 


EE eee an ZS : ee 


2ns 
1.5V 
See Fig 1 


Output Loads(A) Output Loads(B) 
for tLZC, tLZOE, tHZOE & tHZC) 


DOUT . 


i | 5pF* 
Vi = 1.5V 


* Including Scope and Jig Capacitance 
Fig. 1 


ise specified 
0 to 3V 

3ns 

1.5V 


Output Load See Fig 1 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, \WHZ & tOW) 


+5V 
Dout 
48082 
Zo = 5022 Dout 


2552 i 
RL = 50.2 | SpF 


Vi = 1.5V 


* Including Scope and Jig Capacitance 
Fig. 2 
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KMM764V41AG2 SRAM MODULE 
AC TIMING CHARACTERISTICS ON DATA RAM (Ta=0 to 70°C, Vcc3=3.3V+10%/-5%) 


Refers to the individual components, not the whole module 


KMM764V41AG2-13. | KMM764V41AG2-15 ink 
- nt 


parameter AAS papa 


Clock Access Time 

Output Enable to Data Valid 
Clock High to Output Low-Z 
Output Hold from Clock High tOH 
Output Enable Low to Output Low-Z tLZOE 
Output Enable High to Output High-Z tHZOE 
Clock High to Output High-Z tHZC 
Clock High Pulse Width tCH 
Clock Low Pulse Width tCL 
Address Setup to Clock High tAS 
Address Status Setup to Cock High 
Data Setup to Cock High D 
Write Setup to Clock High(GWE, BWE, CWEx) tWs 
Address Advance Setup to Clock High tADVS 
Chip Select Setup to Clock High tCSs 
Address Hold from Clock High Al 
Address Status Hold from Clock High 
Data Hold from Clock High 

Write Hold from Clock High(GWE, BWE, CWEx) tWH 

Address Advance Hold from Clock High tADVH 0.5 
Chip Select Hold from Clock High tCSH 0.5 
ZZ High to Power Down tPDS 
ZZ Low to Power Up tPUS 


NOTE : 


1. All address inputs must meet the specified setup and hold times for all rising clock(Clk) edges whenever CADS and/or ADSP is sampled low and this device is chip selected. 
All other synchronous inputs must meet the specified sample and hold times whenever this device is chip selected. 

2. Both chip selects must be active whenever CADS or ADSP is sampled low in order to the this device remained at enable. 

3. CADS or ADSP must not be asserted for at least 2 Clocks after leaving ZZ state. 
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ola! ( 
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HAL ay; ny; an a} a} aint; a 
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AC TIMING CHARACTERISTICS ON TAG RAM (Ta =0 to 70°C ,Vccs5=5.0V +5%) 


Refers to the individual components, not the whole module 


12 


Sco a Sa 
[Chip Selectto Output ———SCS~S~ CCS 
Chip SelecttoLowZ Output ———SSSCSCSC~C~dr 
Chip Disable to HighZ Out ————SSSSC«d CS 
Output Held rom Address Change __—=«dwOH_— 
awe 
new _ 
has 


Address Valdto Endofwite ——SCSCSC~id A 
FWitePuse Width SSS 
Write Recovery Tine ——SSS~S~S~S~ 
"Data to Wite Time Overap———SSSCSCSC~d OW i 
Data Holdfrom Wite Time ~~ 
fEndWhiteto OuputiowZ _—=—=SC~C~*~id COW C* 


$|$|5)é 


g|§ 


Poms unig i. 
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KMM764V41AG2 SRAM MODULE 
PACKAGE DIMENSIONS 


Units : Inches 


K 4.340 > 


Back View 


Gold Plating Lead Detail of A . 
= = 0.215(Max) 
aoe 3 
0.010(Max.) o 
rama Manes: 
0.050(Typ.)—>| - + 0.074:+0.004 
“0.150 
Tolerances : +0.005 unless otherwise specified 
' 0.062 Lis 


ELECTRONICS 


KMM764V41AG7 SRAM MODULE 


256KB Synchronous Pipelined Burst SRAM Module 


FEATURES PIN CONFIGURATION(Top View) 


« Implemented based on COAST 3.1 
« Supports Interleave Burst and Linear Burst Mode 
« Zero-wait-state operation at 75/66MHz 


Vi 1 
« TTL compatible inputs/outputs Bie ; a 
« Multiple ground pins and decoupling capacitors for Tor ‘ 
maximum noise immunity Tice ; var 
« 160-pin DIMM with gold plated Tap eee : res 
« Series 22 ohm resistors for niose immunity ae j a 
« Product Family : KMM764V41AG7-13/15 ; 
Vecs 7 Ds 
N.C 8 Dag 
CADV 9 Vss 
GENERAL DESCRIPTION a a 
The KMM764V41AG7 is 256K byte high-frequency Synchro- SOE Das 
nous Pipelined Burst Static Random Access Memory module idles Das 
organized as 32K words by 64 bits. The module is designed spe- CWE? Vecs 
cially to function as the secondary cache in Pentium and Power CWE: Dat 
PC-based systems. The device for this module is fabricated _Nees Dae 
using SAMSUNG's advanced CMOS process and designed for sii oe 
high-speed circuit technology. The module uses two of SAM- ee — 
SUNG's KM732V589AG and one KM68257C for 8bits tag ROM syek As 
N.C Ds1 
PIN NAMES Aa Veos 
——_—-: : ; : As D9 
Pin Name eae Pin Function: hs Da 
CLK(1:0] Clock Inputs Ato Das 
A(18:3] Cache RAM Address Inputs Vecs Vss 
D{63:0] Cache RAM Data Inputs/Outputs a 
TIO[7:0] Tag RAM Data Inputs/Outputs Ae Die 
TWE Tag RAM Write Enable Input Au Vecs 
ECS[2:1] Chip Select Inputs for Depth Expansion Ais Diz 
— 5 N.c Dis 
CCS Chip Select Input ae aie 
CWE[7: 0] Write Enable Inputs PD2 Vss 
COE Output Enable Input [BO(2) Dit 
ADSP Address Status Processor vss De 
—e Cc 
CADS Address Status Controller a yee 
CADV Burst Address Advance Des Ds 
Byte Write Enable Input Vees Ds 
Grobal Write Enable Input < a 
— 59 
Burst Mode Control - 
Power Supply(5V) 
Power Supply(3.3V) are: 
1. These pins are used for 512KB module only and they should be no 


2. Default is no connect for Intel processor based designs becouse 
this pin pulled up with 4.7Kohm resistor on the module. 


¥ : 
PD PIN INFORMATION 3. When these pins are no connect, all byte write should be con- 
- ; = ee : trolled by all CWEx pins. 
PD Pin Allocation 
PD3 


Module Part No - 


KMM764V41AG7_ 
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KMM764V41AG7 7 SRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


KMM764V41AG7 
KM68257CJ Vecs 
TIO[7:0] 
A(17:5] 
A[17:3] 
ECS: goa ™ 
; A[14:0] KM732V589AG 
CWE[3:0} ee ee eel WE[3:0] D[31:0] D[31:0] 22.0 D[63:0] 
ane aL Vcc3 
COE el OE a 
ADSP ADSP <3 4.7K2 
CADS ADSC [BO N.C/LBO © 
CADV ADV ZZ 
ccs Csi 
ECS aa ae ae \ 
Vec3 


CLKo | 


Al17:3] 


KM732V589AG 
OE D[31:0] 


GWE 
BWE | 


CWEL?:4] CS2 
i 4.7KQ° 7 CLK 
Yo . . 


NOTE: 

1. ZZ pin is intemally connected to Vss and not pinout on the module. 

2. [BO is pulled up with 4.7Kohm resistor. 

3. GWE is pulled up with 4.7Kohm resistor and BWE is pulled down with 4.7Kohm resistor. 
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KMM764V41AG7 SRAM MODULE 
A-1. SYNCHRONOUS PIPELINE BURST TRUTH TABLE (Data field) 


Wad Not Sects 


> 


Not Selected 


Suspend Burst Read Cycle 


Seewudadecboaeee 


PeEPEPEP HTT err 
PEPE Errrerere 
PERRET P rTP 
PEREEEEETE PTE Phy 


NOTE : 
1. X means "Don't Care" 
2. ECS = ECS1 and ECS2 
3. The rising edge of clock is symbolized by t 
4. WRITE=L means Write operation in A-2. Synchronous Pipeline Butst Write Truth Table 
WRITE=H means Read operation in A-2. Synchronous Pipeline Butst Write Truth Table 
5. Operation finally depends on status of asynchronous input pin (COE) 


RUTH TA Data field) 


NOTE : 
1.X means "Don't Care" 
2. All input in this table must meet setup and hold time around the rising edge of CLK( 1 ). 


B-1. ASYNCHRONOUS TRUTH TABLE(Tag field) 


~ Wot Selest 


NOTE : X means "Don't Care” ‘ 


ELECTRONICS 


KMM764V41AG7 SRAM MODULE 
C. BURST SEQUENCE 


Addresses are generated for the burst access as shown below. The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state 
of the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 


INTERLEAVE BURST SEQUENCE TABLE 


| Pinstate | = Case1 


First Address 
Second Address 
Third Address 
Fouth Address 


NOTE: 
1. When this pin is no connects, LBO should be high. 
2. Dafault is no connect for intel processor based designs. 


LINEAR BURST SEQUENCE TABLE 


Pin state . gee 


First Address 
Second Address 
Third Address 
Fouth Address 


NOTE : CBO must be tied to low because this pin is pulled up with 4.7K on the module. 


ABSOLUTE MAXIMUM RATINGS* 


Voltage on Vccs Supply Relative to Vss 
Voltage on Any Other Pin Relative to Vss 


Parameter 


Voltage on Vcc3 Supply Relative to Vss 


Storage Temperature -65 to 150 i 
Operating Temperature 0 to 70 c 
Storage Temperature Range Under Bias -10 to 85 i 


* Stresses greater than those listed under “Absolute Maximum Rating" may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any outher conditions above those indicated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 
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KMM764V41AG7 | SRAM MODULE 


OPERATING CONDITIONS ( Ta =0 to 70°C) 


Supply Voltage 


Ground 


Input Low Voltage 


Input High Voltage 


*  Vua(min) = -1.4 (Pulse width = 10ns), Vits(min) = -2.0 Pulse Width = 10ns) 

** Vin3(max) = 5.0V (Pulse Width < 10ns) ; In case of I/O pins, the maximum Vin3(max) = 4.1V (Pulse Width = 10ns) 
Vits(max) = 7.0V (Pulse Width = 10ns) 

** Vcc =Vc3 or Vecs 


DC ELECTRICAL CHARACTERISTICS*( Ta =0 to 70°C ,Vcc3=3.3V+10%/-5%) 


Test Condition 


: Tasca eS? ; Lichter oe oS — Fe ES ES zn 2 
Output Disable, Vout=Vss to Vcc3 
f=Max, 100% Duty 75MHz 
VIN=VIH or Vit, louT=OmMA 66MHz 


Pos ad 
fae cel 
f=Max, 100% Duty, Device deselected, po | 
fae 
Cee | 


VIN=VIH or ViL, louT=OmA 
2.4 


f=O0MHz, Device deselected, 
VIN= Vcce3 -0.2V or ViL, VIN = 0.2V, louT=OmA 


* Excludes Tag field. 
* ILI for TBO, GWE and BWE is + 1mA(Max.) 


‘CAPACITANCE*(f=1MHz,TA=25 °C) 
: “Ite 


Address, ECS Input Capacitance na pay 


TWE, CWE, CLK Input Capacitance 


COE, ADSP, CADS, CADV, CCS 
GWE, BWE Input Capacitance 


Data and Tag Input/Output Capacitance 


* NOTE : Capacitance is sampled and not 100% tested. 


ELECTRONICS 


KMM764V41AG7 SRAM MODULE 


AC CHARACTERISTICS 
TEST CONDITIONS ON DATA RAM (Ta 


=0 to 70°C ,Vcc3=3.3V+10%/-5%, unless otherwise sp 


input Puise Level 
Input Rise and Fall Time (Measured at 0.3V and 2.7V) eee eee 
Input and Output Timing Reference Levels 
Output Load 


Output Loads(A) Output Loads(B) 
for tLZC, tLZOE, tHZOE & tHZC) 
+3.3V 
DouT 
3192 
Zo = 502 DouT 
3532 * 
Ri = 500 | ore 
Vi = 1.5V 


* Including Scope and Jig Capacitance 
Fig. 1 


TEST CONDITIONS ON TAG RAM (Ta =0 to 70°C,Vccs5=5.0V+5%, unless otherwise specified.) 


0 to 3V 


See Fig 1 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ & tOW) 
+5V 
Dout 
4802 
DouT 


ML = 1.5V 


* including Scope and Jig Capacitance 
Fig. 2 


UN Ge . © 95 


ELECTRONICS 


KMM764V41AG7 | SRAM MODULE 


AC TIMING CHARACTERISTICS ON DATA RAM (Ta =0 to 70°C, Vcc3=3.3V+10%/-5%) 


Refers to the individual components, not the whole module 


ico 
10H 


: 


Write Setup to Clock High(GWE, BWE, CWEx) 


NOTE : 

1. All address inputs must meet the specified setup and hold times for all rising clock(Cik) edges whenever CADS and/or ADSP is sampled low and this device is chip selected. 
All other synchronous inputs must meet the specified sample and hold times whenever this device is chip selected. 

2. Both chip selects must be active whenever CADS or ADSP is sampled low in order to the this device remained at enable. 

3. CADS or ADSP must not be asserted for at least 2 Clocks after leaving ZZ state. 


ELECTRONICS 


KMM764V41AG7 SRAM MODULE 
AC TIMING CHARACTERISTICS ON TAG RAM (Ta =0 to 70°C Vecs=5.0V+5%) 


Refers to the individual ella not the whole module 


"Parameter. = 


Address Access Time 
| 


- symbol 


— = 


_ 
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KMM764V41AG7 | SRAM MODULE 
PACKAGE DIMENSIONS 


Units : Inches 


R2x0.050 + 0.01 


Back View 


Gold Plating Lead Detail of A 


0.010(Max.) 


2Min. 
ean? a 
0.050(Typ. 0.074+0.004 
oe 0.0e0= 0: 0.150 


Tolerances : + 0.005 unless otherwise specified 
sg 0.062 | le 


ELECTRONICS 


KMM764V45AG SRAM MODULE 


256KB Synchronous Pipelined Burst SRAM Module 


FEATURES PIN CONFIGURATION(Top View) 


« Implemented based on COAST 3.1 
Supports interleave Burst and Linear Burst Mode 
Zero-wait-state operation at 75/66MHz 


+ TTL compatible inputs/outputs aed : he 
« Multiple ground pins and decoupling capacitors for Tlor 3 | To 
maximum noise immunity TOs 4 | Tos 
« 160-pin DIMM with gold plated Tap TGs 5 | Tio. 
« Series 22 ohm resistors for niose immunity =e 5 | Tos 
+ Product Family : KMM764V45AG-13/15 
Vecs 7 | Vec3 
TIO10 8 | WE 
GENERAL DESCRIPTION pen a ag 
The KMM764V45AG7 is 256K byte high-frequency Synchro- COE CWE. 
nous Pipelined Burst Static Random Access Memory module CWEs CWEs 
organized as 32K words by 64 bits. The module is designed spe- CWE? CWEs 
cially to function as the secondary cache in Pentium and Power CWE! CWE2 
PC-based systems. The component on this module is fabricated _Vees Vecs 
using SAMSUNG's advanced CMOS process and designed for CWEs ECs 
high-speed circuit technology. The module uses two of SAM- es — 
SUNG's KM732V589AG and one KM68257C for 1‘bits tag Sas eg 
RAM. N.C A3 
PIN NAMES Aa Ar 
ag Ssoabiananannincscnensanaaatn SL As As 
aie ie pee eee eee EES ES EES eS As AN 
Ato Ais 
Vecs Vec3 
At7 A1a(1) 
Vss Vss 
As Ai2 
Ai4 A13 
Ais ADSP 
N.C ECS: 
PDo CS2 
PD2 PD 
TB6(2) PDs 
Address Status Processor Vss NES 
Address Status Controller sti ey 
Vss Vss 
Burst Address Advance Des Ds2 
Byte Write Enable Input Vees Vec3 
Det Deo 
Ds9 Dsa 
NOTE: 


= 


. These pins are used for 256KB module only and they should be 
no connect for this module. 

Default is no connect for Intel processor based designs becouse 
this pin pulled up with 4.7Kohm resistor on the module. 

3. When these pins are no connect, all byte write should be con- 
trolled by all CWEx pins. 


ELECTRONICS | 


N 


KMM764V45AG SRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


KMM764V45AG “aes 
KM68257CJ Vecs 8.2KQ 
ih TIO[9:8] 
TWE WE D[7:0] Tcuor 
—» TIO[10] 
Al17:5] AN12:0] 
Al17:3] B.2KQ 
Bi 
ECS2 « _| WS 
Al17:3] Al14:0] KM732V589AG . 
f= a : Q 
CWE([3:0] WE[3:0] D[31:0] D310] 222 D[63:0] 
COE = OE Ves 
ADSP | . ADSE S47KQ 
CADS ADSC [BO N.C/LBO 
a ce ee : 
OOS ie ere) ee ee 
ECs fg, eee Me cP aes \\ 
oa al = . 
ea see 
BW CLK CS2 
= Ht 
a A(14:0] KM732V589AG 
Al17:3 nae 
{17:3] fs SE p131:0} Je 2163:321 
ADSP 
ADSC 
ADV [BO 
Vec3 == ZZ 
as CS1 
47KQ= CS2 
i ie WE 
GWE GW 
Vcc3 
BWE a a= BW 
CWEI:4] —. WEI3:01 ox CS2 
= A7KQ 
YY 


NOTE : 

1. ZZ pin is interally connected to Vss and not pinout on the module. 

2. LBO is pulled up with 4.7Kohm resistor. 

3. GWE is pulled up with 4.7Kohm resistor and BWE is pulled down with 4.7Kohm resistor. 


ELECTRONICS 


KMM764V45AG SRAM MODULE 


A-1. SYNCHRONOUS PIPELINE BURST TRUTH TABLE (Data field) 
CCS | ECS | ADSP | CADS | CADV | WRITE | K |  -AddressAccessed 


NA 
N/A 
N/A 


t 


aot Setecte | 
Se 
) 


PARED REET EE 
PPP PPE ee Err 
Sconduounedaau 
PEREEP EEL PE ETE 
PERE EERe EEE 
PEELE EE BAAD 
PEPER ECEPEELE 


NOTE : 

1.X means “Don't Care" 

2.ECS = ECS1 and ECS2 

3. The rising edge of clock is symbolized by ¢ 

4. WRITE=L means Write operation in A-2. Synchronous Pipeline Butst Write Truth Table 
WRITE=H means Read operation in A-2. Synchronous Pipeline Butst Write Truth Table 

5. Operation finally depends on status of asynchronous input pin (COE) 


A-2. SYNCHRONOUS PIPELINE BURST WRITE TRUTH TABLE (Data field) 
ae oe “Sea 


CWE[1:0] | CWE[3:2] _ CWEI7:6] | =... Operation 


NOTE : 
1.X means "Don't Care" 
2. All input in this table must meet setup and hold time around the rising edge of CLK(T ). 


B-1. ASYNCHRONOUS TRUTH TABLE(Tag field) 
ECs —TWE =|. Mode nee = 
Poe tite wt 


NOTE: X means "Don't Care" 


Psnmsu nid _= 
LECTRONICS 


KMM764V45AG SRAM MODULE 
C. BURST SEQUENCE 


Addresses are generated for the burst access as shown below. The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state 
of the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 


INTERLEAVE BURST SEQUENCE TABLE 


First Address 
Second Address 
Third Address 
Fouth Address 


NOTE: 
1. When this pin is no connects, [BO should be high. 
2. Dafault is no connect for Intel processor based designs. 


LINEAR BURST SEQUENCE TABLE 


First Address 
Second Address 
Third Address 
-Fouth Address 


NOTE : LBO must be tied to fow because this pin is pulled up with 4.7K2 on the module. 


ABSOLUTE MAXIMUM RATINGS* 


Voltage on Vcc3 Supply Relative to Vss | 
Voltage on Vccs Supply Relative to Vss Vecs 
Voltage on Any Other Pin Relative to Vss 


Storage Temperature -65 to 150 
0 to 70 
-10 to 85 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any outher conditions above those indicated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


PSimsuNsg = 
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KMM764V45AG SRAM MODULE 
OPERATING CONDITIONS (Ta =0 to 70 ie) 


Supe Voltage 


* Via(min) = -1.4 (Pulse width = 10ns), Viis(min) = -2.0 (Pulse Width = 10ns) 

** Vin3(max) = 5.0V (Pulse Width < 10ns) ; In case of I/O pins, the maximum Vin3(max) = 4.1V (Pulse Width = 10ns) 
Vixs(max) = 7.0V (Pulse Width = 10ns) 

*** Vcc =Vcc3 or Vecs 


DC ELECTRICAL saddled TA =0 to 70°C,Vcc3=3. aA SS) 


Test Conditions. : 


Input Daslege current Vecs=Max, ViN=Vss to Vec3 Sa 
Output Leakage Current = Output Disable, VouT=Vss to Vcc3 as 


Onsindna Cunsnt f=Max, 100% Duty 7eMHz [  - | 400 
? VIN=VIH or VIL, jouT=OmA 66MHz ae eee 


Lec 100% Duty, Device deselected, 
oe ee or Vit, louT=OmA 


mA 
Standby Current - 
iss f=OMHz, Device deselected, 10 aks 
Vin = Vcc -0.2V or VIL, VIN = 0.2V, louT=OmA 
OutputLowVotage | Va |e SSSd| SS SCdiT | Cid 
Output High Vottage jon=-AmA eee ed 


* Excludes Tag field. 
“* ILI for LBO, GWE and BWE is + 1mA(Max.) 


CAPACITANCE*(f=1MHz, TA=25 C) 


Address, ECS Input Capacitance 
TWE, CWE, CLK Input Capacitance 


COE, ADSP, CADS, CADV, CCS 
GWE, BWE Input Capacitance 


Data and Tag Input/Output Capacitance 


* NOTE : Capacitance is sampled and not 100% tested. 
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KMM764V45AG SRAM MODULE 


AC CHARACTERISTICS 
TEST CONDITIONS ON DATA RAM (Ta =0 to 70°C ,Vcc3=3.3V+10%/-5%, unless otherwise specified.) 


foueaee eee 2 ES Se ee ee car 


Input Rise and Fall Time (Measured at 0.3V and 2.7V) 2ns 
Input and Output Timing Reference Leveis 1.5V 
Output Load ) See Fig 1 


Output Loads(A) Output Loads(B) 
for tLZC, tLZOE, tHZOE & tHZC) 


To ———f{] ! 319.2 


Zo = 502 DouT 
353.2 5pF* 


s 
> 
Ri = 502 | 


Vi = 1.5V 


* Including Scope and Jig Capacitance 
Fig. 1 


TEST CONDITIONS ON TAG RAM (TA =0 to 70 Cc Meoses. ov+ 5%, unless otherwise lita ied. ) 
: : SES Parameter. ee oe a EE 
Input Pulse Level 0 to Vy 


Input Rise and Fall Time (Measured at 0.3V and 2.7V) 3ns 
Input and Output Timing Reference Levels 1.5V 


Output Load See Fig 1 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ & tOW) 
+5V 
DouT 
= 4802 
Zo = 502 DouTt 
<= 
2552 ; 
R= 502 | opr 
VL = 1.5V 


* Including Scope and Jig Capacitance 
Fig. 2 


PAM SUNG . 
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KMM764V45AG _ SRAM MODULE 
AC TIMING CHARACTERISTICS ON DATA RAM (Ta =0 to 70°C, Vccs=3.3V+10%/-5%) 


Refers to the individual components, not the whole module 


+ 
?) 
aad 


ii 
n 


Write Hold from Clock High(GWE, BWE, CWEx) 


[Address Advance Holdfrom GlockHigh _———=«;tADVA—~|_os_| | os | - |r» _| 
[Chip Select Hold rom ClookHigh__—=S~S~rSSH ~~ os Cd ss 
[Zz High*to PowerDown —=S=SCS~=~‘“~rPOSSC*dSCs |S «dS Sid 
ZiowtePowerup _—=SsS—S—~—~—S—s SC Sd Cd Sl 


NOTE : 

1. All address inputs must meet the specified setup and hold times for ail rising clock(Clk) edges whenever CADS and/or ADSP is sampled low and this device is chip selected. 
All other synchronous inputs must meet the specified sample and hold times whenever this device is chip selected. 

2. Both chip selects must be active whenever CADS or ADSP is sampled low in order to the device remained at enable. 

3, CADS or ADSP must not be asserted for at least 2 Clocks after leaving ZZ state. 
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KMM764V45AG SRAM MODULE 
AC TIMING CHARACTERISTICS ON TAG RAM (Ta =0 to 70°C, Vccs=5.0V+5%) 


Refers to the individual components, not the whole module 


an” = 
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KMM764V45AG a | SRAM MODULE 
PACKAGE DIMENSIONS . 


Units : Inches 


K 4.340 > 


R2x0.050 + 0.01 


Back View 


Gold Plating Lead Detail of A 
0.215(Max) 
0.010(Max.) 2Min. 8 : 
pop aa 
_ 0.050(Typ. 0.074+0.004 
0.150 


Tolerances : +0.005 unless otherwise specified 
0.062 a 


am oe" 


ELECTRONICS 


KMM764V72G2 


SRAM MODULE 


512KB SPB SRAM Module (Single Bank Operation) 


FEATURES 


implemented based on COAST 1.4 

Supports Interleave Burst and Linear Burst Mode 
Single Bank Operation 

Zero-wait-state operation at 75/66MHz 

TTL compatible inputs/outputs 

Multiple ground pins and decoupling capacitors for 
maximum noise immunity 

460-pin DIMM with gold plated Tap 

PCB : Height (1130mil) 

Product Family : KMM764V72G2-13/15 


GENERAL DESCRIPTION 


The KMM764V72G2 is 512K byte high-frequency Synchronous 
Pipelined Burst Static Randomd Access Memory module orga- 
nized as 64K words by 64 bits. The module is designed specially 
to function as the secondary cache in Pentium, K5,M1, and 
Power PC-based systems and using SAMSUNG's PCB design 
tool. The device for this module is fabricated using SAMSUNG's 
advanced CMOS process and designed for high-speed circuit 
technology. 


PIN NAMES 


. | PinFunetion 
ECS2:11 


5 


Burst Address Advance 


WE 


Burst Mode Control 


KMM764V72G2__—| 


PIN CONFIGURATION(Top View) 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


PD2 
[BO(2) 
Vss 
CLKo 
Vss 
Des3 
Vees 
Det 
Dse 


NOTE : 

1. These pins are used for 256KB module only and they should be no connect for 
this module. 

2. Default is no connect for Intel processor based designs becouse this pin pulled 
up with 4.7Kohm resistor on the module. 

3. When these pins are no connect, all byte write should be controlled by all CWEx 
pins. 
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KMM764V72G2 SRAM MODULE 


FUNCTIONAL BLOCK DIAGRAM 
KMM764V72G2 
KM68257CJ Vccs 
D[10:0] 
TWE | WE 
A[18:3] ae) A[13:0] T1O[?:0) 
A[18:3 
us) A(15:0] | KM716V689G Pood A[15:0] | KM716V689G 
CWEI1:0] WE[1:0] CWE[3:2] WE[1:0] 
COE OE OE 
ADSP eae ADSP ADSP 
CADS ADSC a ADSC 
CADV * i ADV ADV 
ccs > CS1 CS 
ow ow 
ann Mn Rey — 
CLKo CLK CLK 


4.7KQ 


aeeeces res _ 


A) 
~ 
AS} 
Q 
—_ 
a 
R=} 
Cc 
ies} 
(e) 
2 
—_ 
a 
AS} 
om 
A 
(oe) 
< 
W-48 
w 


A[15:0]  KM746V689G A[15:0] | KM716V689G 
CWE[S:4] a ik WE[1:0] CWET7:6] WE[1:0} 
> OE OE 
t+» ADSP ADSP 
Vec3 | ADSC [t-——— ADSC 
[ ADV ADV 
4.7KQ = Ie el as, an, 
BWE BW BW 
CLK1 CLK feces CLK 
D[63:32] D[15:0} Tso) |}--—— [15:0] [BO 


4.7KQ { 
NOTE: 


1. ZZ pin is intemally connected to Vss and not pinout on the module. 
2. LBO is pulled up with 4.7Kohm resistor. 
3. GWE is pulled up with 4.7Kohm resistor and BWE is pulled down with 4.7Kohm resistor. 


a ~ 
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KMM764V72G2 SRAM MODULE 
A-1. SYNCHRONOUS PIPELINE BURST TRUTH TABLE (Data field) 


5 ae D 
NA 
NA [Wot Selected 


=] 
oO 
a 


fo NA 

x [tf [NA SS*d;SCSSS*«CNot Sete 

i 
Continue Burst Read Cycle 


FEE 
HE 
HEE 
acta 


NOTE : 

1.X means "Don't Care" 

2. The rising edge of clock is symbolized by 1 

3. WRITE=L means Write operation in A-2. Synchronous Pipeline Butst Write Truth Table 
WRITE=H means Read operation in A-2. Synchronous Pipeline Butst Write Truth Table 

4. Operation finally depends on status of asynchronous input pin (COE) 


Write All Bytes 
Write All Bytes 


NOTE : 
1. X means "Don't Care" 
2. All input in this table must meet setup and hold time around the rising edge of CLK( 1). 


NOTE: X means "Don't Care" 
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KMM764V72G2 3 _ SRAM MODULE 
C. BURST SEQUENCE 


Addresses are generated for the burst access as shown below. The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state 
of the LBO# pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 


INTERLEAVE BURST SEQUENCE TABLE 


First Address 
Second Address 
Third Address 
Fouth Address 


NOTE : 
1. When this pin is no connects, LBO should be high. 
2. Dafault is no connect for intel processor based designs. 


LINEAR BURST SEQUENCE TABLE 


First Address 
Second Address 
Third Address 
Fouth Address 


NOTE : BO must be tied to low because this pin is pulled up with 4.7K 2 on the module. 


ABSOLUTE MAXIMUM RATINGS* 


Voltage on Vcc Supply Relative to Vss 0.3 to 4.6 
Voltage on Vccs Supply Relative to Vss -0.3 to 6.0 
Voltage on Any Other Pin Relative to Vss VIN -0.3 to 6.0 


Storage Temperature -65 to 150 


Operating Temperature 


* Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any outher conditions above those indicated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 


ean oe 


ELECTRONICS 


KMM764V72G2 | | SRAM MODULE 
OPERATING CONDITIONS ( Ta =0 to 70) 


‘| Supply Voltage 


Input Low Voltage 


Input High Voltage 


*  Viia(min) = -1.4 (Pulse Width = 10ns), Vits(min) = -2.0 (Pulse Width <= 10ns) 

** Vina(max) = 5.0V (Pulse Width <= 10ns) ; In case of I/O pins, the maximum Vii3(max) = 4.1V (Pulse Width = 10ns) 
Vins(max) = 7.0V (Pulse width = 10ns) 

*** Vcc =Vees or Vecs 


~ “Vcc3=Max, VIN=Vss to Vcc3 ) 
Output Disable, VouT=Vss to Vcc3 
f=MAX, 100% Duty 75MHz 


VIN=ViH or ViL, louT=OmA 


f=MAX, 100% Duty, Device deselected, 
VIN=VIH or Vit, louT=OmA 


f=MAX, 100% Duty, Device deselected, 
VIN= Vcc3 -0.2V or Vit, VIN = 0.2V, louT=OmA 


* Excludes Tag field. 
* ILI for LBO(pin 114), GWE(pin 17) and BWE(pin 18) is + imA(Max. ) 


CAPACITANCE*(f=1MHz, Ta=25 C) 


[“Symbot [Test Condition [Min 


“Address, ECS Input Capacitance Seales 
TWE, CWE, CLK Input Capacitance VIN=OV 


COE, ADSP, TADS, CADV, CCS hee 
GWE, BWE Input Capacitance Cis MieoY 


Data and Tag Input/Output Capacitance 


* NOTE : Capacitance is sampled and not 100% tested. 


Ponnsunig ™ 


ELECTRONICS 


KMM764V72G2 SRAM MODULE 


AC CHARACTERISTICS 
TEST CONDITIONS ON DATA RAM (TA= =0 to 70 c Vec3= 3. 3. 3V+10%/-5%, unless otherwise specif ied. a.) 


ae 3V 


input Pulse Level 


Input Rise and Fall Time (Measured at 0.3V and 2.7V) 2ns 
Input and Output Timing Reference Levels 1.5V 
Output Load See Fig 1 


Output Loads(A) Output Loads(B) 
for tLZC, tLZOE, tHZOE & tHZC) 


+3.3V 
DouT , ; 
319.92 
Zo = 502 Dout 
= 
2 


VL = 1.5V 


* Including Scope and Jig Capacitance 
Fig. 1 


TED CONDITIONS ON TAG RAM (Use =0 to 70°C ,Vcc5=5.0V+5%, , unless otherwise ecreoied) 


_ Parameter 


input F Pulse Level 
Input Rise and Fall Time (Measured at 0.3V and 2.7V) 3ns 


Output Load See Fig 1 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ & tOW) 
o +5V 
DouT 
= 4802 
Zo = 502 DouT 
, 255 2 * 
RL = 502 i wees 
VL = 1.5V S777 


* Including Scope and Jig Capacitance 
Fig. 2 
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KMM764V72G2 | SRAM MODULE 
AC TIMING CHARACTERISTICS ON DATA RAM (Ta=0 to 70°C, Vcc3=3.3V+10%/-5%) 


Refers to the individual components, not the whole module 


Foye Tine SSCS CST tT 


Clock High Pulse Width 


Clock Low Pulse Width 
Address Setup to Clock High 


Address Status Setup to Cock High tSS 
Data Setup to Cock High tDS 


Write Setup to Clock High(GWE, BWE, CWEx) 


NOTE : 

1. All address inputs must meet the specified setup and hold times for all rising clock(Cik) edges whenever CADS and/or ADSP is sampled low and this device is chip selected. 
All other synchronous inputs must meet the specified sample and hold times whenever this device is chip selected. 

2. Both chip selects must be active whenever CADS or ADSP is sampled low in order for the this device to remain enabled. 

3. CADS or ADSP must not be asserted for at least 2 Clocks after leaving ZZ state. 


am ~ 
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KMM764V72G2 | SRAM MODULE 
AC TIMING CHARACTERISTICS ON TAG RAM (Ta =0 to 70°C, Vecs=5.0V+5%) 


Refers to the individual comes not the whole module 


i 
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KMM764V72G2 SRAM MODULE 
PACKAGE DIMENSIONS 


Units : Inches 


= 4.340 — 


R2x0,050 + 0.01 


Back View 


Gold Plating Lead Detail of A 


0.215(Max 
= (Max) 
f 
3 
0.010(Max.) .2(Min. o 
= oh es 
- Q.050(Typ.}—> Lt 0.074+0.004 
old : 0.039 + 0.002 0.150 


Tolerances : +0.005 unless otherwise specified 
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ELECTRONICS 


KMM764V72G7 SRAM MODULE 


512KB SPB SRAM Module (Single Bank Operation) 


FEATURES PIN CONFIGURATION(Top View) 


Implemented based on COAST 1.4 
Supports Interleave Burst and Linear Burst Mode 


« Single Bank Operation Vss 1 b 
. Zero-wait-state operation at 75/66MHz oe ; _ On 
« TTL compatible inputs/outputs Tor 4 
« Multiple ground pins and decoupling capacitors for Tlos , es ee 
maximum noise immunity ae : ae Bei 
¢ 160-pin DIMM with gold plated Tap re : bs a 
« Series 22 ohm resistors for nuose immunity oe f 
« Product Family : KMM764V72G7-13/15 7 ie : 
N.C 8 Dag Dae 
CADV 9 Vss Vs 
GENERAL DESCRIPTION ne ts ae 
The KMM764V72G7 is 512K byte high-frequency Synchronous COE Das Das 
Pipelined Burst Static Randomd Access Memory module orga- CWEs Das Daz 
nized as 64K words by 64 bits. The module is designed specially ever Vecs Vec3 
to function as the secondary cache in Pentium and Power PC- CWE: Dat Dao 
based systems. The device for this module is fabricated using vert Dao Dse 
SAMSUNG's advanced CMOS process and designed for high- CAVES Os7 Das 
speed circuit technology. The module uses four SAMSUNG's ne — 
KM716V689G and KM68257C for 8-bits tag RAM. - 
Vss Das Daz 
N.C Dat Dso 
PIN NAMES Aa Vees Vees 
ee o —— - ea —— ~ = A D Oe 
PinName [Pin Function fe se be 
CLK[1:0] Clock Inputs Ato Dos Daa 
A(18:3] Cache RAM Address Inputs Vees Vss Vss 
D[63:0] Cache RAM Data Inputs/Outputs a os = 
24 
TIO[10:0] Tag RAM Data Inputs/Outputs As Dis Dia 
|TWE —_—_—|_ Tag RAM Write Enable Input Au Voes Vecs 
ECS[2:1] Chip Select Inputs for Depth Expansion Ais Di7 Dis 
Chip Select Input ar as 
CWE[7:0] Write Enable Inputs PD2 Vss Vss 
Output Enable Input TBO(2) Di1 Dio 
ADSP Address Status Processor Vss De De 
———— D 
CADS Address Status Controller ee ee an 
CADV Burst Address Advance Des Ds Da 
BWE Byte Write Enabie Input Vees D3 D2 
|GWE —s—‘| Grobal Write Enable Input x Dr Do 
69 Vi Vv 
LBO Burst Mode Control be o- 


Vecs Power Supply(5V) 
Vec3 Power Supply(3.3V) 
NOTE : 
Ground 
No Connections 
2. Default is no connect for intel processor based designs becouse this pin pulled 
up with 4.7Kohm resistor on the module. 


PD PIN IN FORMATION 3. When these pins are no connect, all byte write should be controlled by al! CWEx 
— ee a zs pins. 


PD Pin Allocation 


PD3 PD2 PD1 PDo | 


ELECTRONICS 


1. These pins are used for 256KB module only and they should be no connect for 
this module. 


Module PartNo 


KMM764V72G7 


KMM764V72G7 SRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 
KMM764V72G7 
Vecs 
D[10:0] 
TWE WE 
A{18:3} Abie) A{13:0] TIO[7:0] 


A[18:3] 


CWE[S:4] 


GWE 
BWE 
CLK1 
DI63:32] 


NOTE: 


1. ZZ pin is internally connected to Vss and not pinout on the module. 


2. LBO is pulled up with 4.7Kohm resistor. 


3. GWE is pulled up with 4.7Kohm resistor and BWE is pulled down with 4.7Kohm resistor. 


Ws 


KM716V689G 


et” 
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KMM764V72G7 ~SRAM MODULE 


A-1. SYNCHRONOUS PIPE 


URST TRUTH 


ft NA Not Selected 


N/A 


encore 
ucernente 


NOTE: 
1.X means "Don't Care” 
2. The rising edge of clock is symbolized by 7 
3. WRITE=L means Write operation in A-2. Synchronous Pipeline Butst Write Truth Table 
WRITE=H means Read operation in A-2. Synchronous Pipeline Butst Write Truth Table 
4. Operation finally depends on status of asynchronous input pin (COE) 


NOTE : 
1. X means "Don't Care" 
2. All input in this table must meet setup and hold time around the rising edge of CLK(T ). 


NOTE: X means "Don't Care” 
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KMM764V72G7 SRAM MODULE 
C. BURST SEQUENCE 


Addresses are generated for the burst access as shown below. The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state 
of the LBO# pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 


INTERLEAVE BURST SEQUENCE TABLE 


First Address 
Second Address 
Third Address 
Fouth Address 


NOTE: 
1. When this pin is no connects, LBO should be high. 
2. Dafault is no connect for Intel processor based designs. 


LINEAR BURST SEQUENE TABLE 


First Address 
Second Address 
Third Address 
Fouth Address 


NOTE : LBO must be tied to low because this pin is pulled up with 4.7K on the module. 


ABSOLUTE MAXIMUM RATINGS* 


Voltage on Vcc3 Supply Relative to Vss -0.3 to 4.6 
Voltage on Vccs Supply Relative to Vss -0.3 to 6.0 


Voltage on Any Other Pin Relative to Vss 
Storage Temperature 


* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any outher conditions above those indicated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 
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KMM764V72G7 SRAM MODULE 
- OPERATING CONDITIONS ( Ta =0 to 70°C) 


Parameter. | Symbol fo Typ lax Une 


* Vit3(min) = -1.4 (Pulse Width < 10ns), Vics(min) = -2.0 (Pulse Width = 10ns) 

** Vina(max) = 5.0V (Pulse Width < 10ns) ; In case of I/O pins, the maximum ViH3(max) = 4.1V (Pulse Width = 10ns) 
Vius(max) = 7.0V (Pulse width = 10ns) 

*“* Vcc =Vccs3 or Vecs 


Output Disable, VouT=Vss to Vcc3 


f=MAX, 100% Duty 75MHz 
VIN=VIH or VIL, louT=OmA 66MHz 


f=MAX, 100% Duty, Device deselected, 
VIN=ViH or ViL, louT=OmA 


f=MAX, 100% Duty, Device deselected, 
VIN 2 Vcc3 -0.2V or ViL, VIN = 0.2V, louT=O0mA 


* Excludes Tag field. 
** ILI for LBO, GWE and BWE is +1mA (Max.) 


CAPACITANCE*(f=1MHz, TA=25 C) 


1 


Address, ECS Input Capacitance 
TWE, CWE, CLK Input Capacitance 


GWE, BWE Input Capacitance 


Data and Tag Input/Output Capacitance 


* NOTE : Capacitance is sampled and not 100% tested. \ 


a -~ 
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KMM764V72G7 SRAM MODULE 


AC CHARACTERISTICS 
TEST CONDITIONS ON DATA RAM (Ta =0 to 70°C ,Vcc3=3.3V+10%/-5%, unless otherwise specified.) 


Input Pulse Level 0 to 3V 
Input Rise and Fall Time (Measured at 0.3V and 2.7V) 
input and Output Timing Reference Levels 
Output Load See Fig 1 

Output Loads(A) Output Loads(B) 


for tLZC, tL2OE, tHZOE & tHZC) 


+3.3V 
Dout ; | 
31992 
Zo = 502 DouT 


353.2 r 
RL = 502 | aRF 


VL = 1.5V 


* Including Scope and Jig Capacitance 
Fig. 1 


TEST CONDITIONS ON TAG RAM (Ta =0 to 70°C,Vcc5=5 


0V+5%, unless otherwise specified.) 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ & tOW) 


+5V 
Dout 
4802 
Zo = 502 Dout 
= 255.2 5pF* 
Rt = 50.2 | 


Vi = 1.5V 


* Including Scope and Jig Capacitance 
Fig. 2 
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KMM764V72G7 7 | _ SRAM MODULE 
AC TIMING CHARACTERISTICS ON DATA RAM (TA =0 to 70°C Voc3=3.3V+10%/-5%) 


Refers to the individual components, not the whole module 


Address Status Hold fiom Clock High __——‘([tsH_ | _o5 | - | 0s | - | re 
[Data Holdfrom CiockHigh __—S~CS~d Od] CP 
Wate Hold from Glock High GWE, BWE, OWED) [wa | 05 | - | 08 | - | m= 
Address Advance Held trom GiockHigh___—_—‘[ dvd [05 | - | 05 | - | = 
Chip Selec Hold rom Clock High —~—~=«dttoSH—~« os | ~~ os | CdCl 
[Zz High to Power Down —=—=S~S tS“ ide 
[ZZ tewtePowerUp__—~S~S—s S| ite 


NOTE: 

1. All address inputs must meet the specified setup and hold times for all rising clock(Clk) edges whenever CADS and/or ADSP is sampled low and this device is chip selected. 
All other synchronous inputs must meet the specified sample and hold times whenever this device is chip selected. 

2. Both chip selects must be active whenever CADS or ADSP is sampled low in order to the device remained at enable. 

3. CADS or ADSP must not be asserted for at least 2 Clocks after leaving ZZ state. 


' 
<= 
f=) 
a 
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KMM764V72G7 SRAM MODULE 


AC TIMING CHARACTERISTICS ON TAG RAM (Ta =0 to 70°C Vecs=5.0V+5%) 
Refers to the individual components, not the whole module 


aT RS 
Max |. 


Data to Write Time Overlap 


Data Hold from Write Time 
End Write to Output Low-Z tOW 


a a 
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KMM764V72G7 SRAM MODULE 
PACKAGE DIMENSIONS 


Units : Inches 


K 4.340 > 


R2x0.050 0.01 


Gold Plating Lead Detail of A 


0.010(Max.) 0.2(in.) 
Sade 
0.050(Typ.)—>| 
Gold : 0.039 0.002 


Tolerances : £0.005 unless otherwise specified 


0.215(Max) 


U 
0.062 le 
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KMM764V75G SRAM MODULE 


512KB SPB SRAM Module (Single Bank Operation) 


FEATURES PIN CONFIGURATION(Top View) 
Implemented based on COAST 3.1 


« Supports Interleave Burst and Linear Burst Mode 
« Single Bank Operation Sic ; = - 
« Zero-wait-state operation at 75/66MHz To: 5 
+ TTL compatible inputs/outputs TiO7 3 
. Multiple ground pins and decoupling capacitors for Tios i aru id 
maximum noise immunity TIOs 5 Dss Dss 
« 160-pin DIMM with gold plated Tap TlOs 6 Ds3 Ds2 
« Series 22 ohm resistors for nuose immunity en s 
+ Product Family : KMM764V75G-13/15 
TIO10 8 Dae Das 
CADV 9 Vss Vss 
GENERAL DESCRIPTION ye ie As e 
The KMM764V75G is 512K byte high-frequency Synchronous COE 1 Das Das 
Pipelined Burst Static Randomd Access Memory module orga- CWEs Das Da2 
nized as 64K words by 64 bits. The module is designed specially CWE? Vees Vecs 
to function as the secondary cache in Pentium and Power PC- CWE: Dat Dao 
based systems. The device for this module is fabricated using _Vecs Das Dis 
SAMSUNG's advanced CMOS process and designed for high- Es Ds7 Das 
speed circuit technology. The module uses four SAMSUNG's Ne ues ve 
KM716V689G and KM68257C for 11-bits tag RAM. ue pe Me 
Vss Ds3 Daz 
N.C Dst Dso 
Aa Vecs Vee 
2 ee ee Sere ccaraane eer As Dee Dze 
so oe PI connec As Daz Das 
Aro Dis Du 
Vss Da1 D2o 
he Dis Die 
Au Ves Veos 
as bn on 
2 . 15 14 
PO: Vss Vss 
TBO.) Di Dio 
va i o 
CLKo D7 De 
Es i ae 
Dis Ds Ds 
Vees D3 Ds 
Grobal Write Enable input a _ = 
NOTE: 


1. These pins are used for 256KB module only and they should be 
no connect for this module. 


No Connections 2. Default is no connect for Intel processor based designs becouse 
this pin pulled up with 4.7Kohm resistor on the module. 


PD PIN INFORMATION 3. When these pins are no connect, all byte write should be con- 


TEES SEE trolled by all CWEx pins. 


= 
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KMM764V75G SRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 
KMM764V75G 
KM68257CJ Vees + Vecs 
D[10:0] S 8.2KQ 
TWE ane WE TIO[9:8] 
A(18:3] Als) A[13:0] TIO[7:0} 
TIO[10] 
a 8.2K 
WE Whi 
A(18:3] 
Sits | rT! 
COE 
GSE Ee cre eal 
CADV 
ec —— fue 
CLKo Vec3 
coe Bee c 
220 = 4.7KQ 
N.C(1) 
CWE[5:4] 
Vcc3 
“ie 
4.7KQ 
GWE 
BWE 
CLK1 
D[63:32] T 
2222 
NOTE: 
1. ZZ pin is intemally connected to Vss and not pinout on the module. 
2. TBS is pulled up with 4.7Kohm resistor. 
3. GWE is pulled up with 4.7Kohm resistor and BWE is pulled down with 4.7Kohm resistor. 
947 
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KMM764V75G SRAM MODULE 


A-1. SYNCHRONOUS PIPELINE BURST TRUTH TABLE (Data field) 


ccs | ADSP Te Address Accessed _ 


H 


wa 


Operation 


NOTE : 
1. X means "Don't Care” 
2. The rising edge of clock is symbolized by f 
3. WRITE=L means Write operation in A-2. Synchronous Pipeline Butst Write Truth Table 
WRITE=H means Read operation in A-2. Synchronous Pipeline Butst Write Truth Table 
4, Operation finally depends on status of asynchronous input pin (COE) 


A-2. SYNCHRONOUS PIPELINE BURST WRITE TRUTH TABLE (Data field) 


ee eee ee 


HS ae) 
Write Byte D[15:0] 


NOTE : 
1. X means "Don't Care" 
2. All input in this table must meet setup and hold time around the rising edge of CLK( 1). 


NOTE : X means "Don't Care" 
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KMM764V75G SRAM MODULE 
C. BURST SEQUENCE 


Addresses are generated for the burst access as shown below. The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state 
of the LBO# pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 


INTERLEAVE BURST SEQUENCE TABLE 
_Pintta | Pinstate | Caset 


First Address 
Second Address 
Third Address 
Fouth Address 


NOTE : 


1. When this pin is no connects, LBO should be high. 
2. Dafault is no connect for Intel processor based designs. 


LINEAR BURST SEQUENCE TABLE 


a: : Pin state at 


First Address 
Second Address 
Third Address 
Fouth Address 


NOTE : LBO must be tied to low because this pin is pulled up with 4.7K 2 on the module. 


ABSOLUTE MAXIMUM RATINGS* 


Voltage on Vccs3 Supply Relative to Vss - | 
Voltage on Vccs Supply Relative to Vss 
Voltage on Any Other Pin Relative to Vss VIN 


Storage Temperature 


* Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any outher conditions above those indicated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions 


for extended periods may affect reliability. 
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KMM764V75G 7 SRAM MODULE 


Supply Voltage 


Input Low Voltage 
Input High Voltage 


*  Vita(min) = -1.4 (Pulse Width = 10ns), Vits(min) = -2.0 (Pulse Width = 10ns) 

** Vin3(max) = §.0V (Pulse Width < 10ns) ; In case of I/O pins, the maximum Vin3(max) = 4.1V (Pulse Width = 10ns) 
Vins(max) = 7.0V (Pulse width = 10ns) 

*™* Vcc =Vccs or Vecs 


DC ELECTRICAL CHARACTERISTICS*( Ta =0 to 70°C ,Vcc3=3.3V+10%/-5%) 


Input Leakage current Vec3= 
Output Leakage Current Output Disable, VouT=Vss to Vcc3 


Operating Current Icc f=MAX, 100% Duty 75MHz 
; . VIN=VIH or VIL, louT=OmA | 66MHz | 


f=MAX, 100% Duty, Device deselected, 120 mak 
VIN=VIH or Vit, louT=OmA 


Max, VIN=Vss to Vcc3 


Standby Current 


f=MAX, 100% Duty, Device deselected, 

VIN=ViH or VIL, louT=OmA 
Output Low Voltage oa 
Output High Votage | Von |low-4mASSCS~“~*é‘iSCiACSTS 


* Excludes Tag field. 
** ILI for [B6, GWE, TIO(8,9,10) and BWE is + 1mA(Max.) 


CAPACITANCE*(f=1MHz,TA=25 C) 


* NOTE : Capacitance is sampled and not 100% tested. 
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KMM764V75G SRAM MODULE 
AC CHARACTERISTICS 
TEST CONPITIONS ON DATA RAM (TA =0 to 70°C ,Vcc3=3. 3V+10%/-5%, unless 5 otherwise neem ed.) 

oe Parameter Ess e Ee 
Input Rise and Fall Time (Measured at 0.3V and 2.7V) 


Output Load See Fig 1 


Output Loads(A) Output Loads(B) 
for tLZC, tLZOE, tHZOE & tHZC) 
9 +3.3V es 
DouT , : i 
= 3192 


Zo = 502 DouT 
+ 353.2 f ees 
RL = 502 | Gaecual 


VL = 1.5V #LL ED 


* Including Scope and Jig Capacitance 
Fig. 1 


_ Parameter 


TEST CONDITIONS ON TAG RAM as =0 to 70% c Vees= 5. ov +5%, unless otherwise eepediicd) 
aa =e = 


0 to 3 
Input Rise and Fall Time (Measured at 0.3V and 2.7V) 


input and Output Timing Reference Levels 
Output Load See Fig 1 


Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ & tOW) 
o +5) 
Dout 
= 480.2 
Zo = 50.2 Dout 
a = t ] 
255 S2 le * 
RL = 502 | perks 
VL = 1.5V ‘777 


* Including Scope and Jig Capacitance 
Fig. 2 
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KMM764V75G : SRAM MODULE 
AC TIMING CHARACTERISTICS ON DATA RAM (Ta =0 to 70°C, Voca=3.3V+10%/-5%) 


Refers to the individual components, not the whole module 


Clock Low Pulse Width 


Address Setup to Clock High 


Address Status Setup to Cock High 


Data Setup to Cock High 


NOTE : 

1. All address inputs must meet the specified setup and hold times for all rising clock(Clk) edges whenever CADS and/or ADSP is sampled low and this device is chip selected. 
All other synchronous inputs must meet the specified sample and hold times whenever this device is chip selected. 

2. Both chip selects must be active whenever CADS or ADSP is sampled low in order to the device remained at enable. 

3. CADS or ADSP must not be asserted for at least 2 Clocks after leaving ZZ state. 


ELECTRONICS 


KMM764V75G 


AC TIMING CHARACTERISTICS ON TAG RAM (Ta =0 to 70°C ,Vecs=5.0V+5%) 


Refers to the individual components, not the whole module 


SRAM MODULE 


“PS kwnreav7seas | KMM76a\ 


a 


Output Hold from Address Change 
Write cycle Time 


Write to Output High-Z 


Data to Write Time Overlap 


Data Hold from Write Time tDH 
End Write to Output Low-Z 
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KMM764V75G SRAM MODULE 


PACKAGE DIMENSIONS 
Units : Inches 


R2x0.050+0.01 


Back View 


Gold Plating Lead Detail of A 


af 0.215(Max) 
So 
0.010 | & | 
ee, = ) 0.2(Min.) o 
0.050(Typ.}-—>! 0.074+0.004 
_ Gold : 0.039 +0.002 446s 


Tolerances : =0.005 unless otherwise specified 
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fons 


ies 


H 
° 
® 

& 

a 
© 
o 

~< 
© 

QO. 


es 


tee 


eee 


ee 


2 = 


PACKAGE DIMENSIONS 


22-DIP-300B 


#22 


#12 


7.01 + 0.20 eu [SI 
0.276 + 0.008 hed] 
) 
#1 #11 0~15) 

3.81 + 0.20 
27.02 any 0.150 + 0.008 

1.064 5.08 , 
26.62 + 0.20 ; 

1.048 + 0.008 


0.46 + 0.10 
0.018 + 0.004 
1.27 + 0.10 
0.050 + 0.004 


24-DiIP-300 


6.45 + 0.20 
0.254 + 0.008 


$198 MAX 


#13 
= 


31.50 + 9.20 
1.240 = 0.008 


one, * 0.10 

0.018 = o'o04 
hey oe + 040 
0.050 = 0.004 


TY 


ies 


0.51 
0.020 MIN 


Units : millimeters ( Inches ) 


0. 
0.25 ‘Sue 


+0.004 
0.01070004 


3.56 + 0.30 
0.140 + 0.012 


Units : millimeters ( Inches ) 


0.25 “0,0 


0.01070 00% 


3.56 + 0.30 
= 0.012 
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PACKAGE DIMENSIONS 


28-DIP-300 Units : millimeters ( Inches ) 


0.25 Pos 
0.010 Pann 


Fa #14 0~15, 


3.81 + 0.20. 


34.69 
1.366 MAX 0.150 + 0.008 


34.29 + 0.20 
: 0.008 


3.18 4030 


0.125 Car¢ 


1.27 + 0.10 
A = 0.004 


28-DIP-400 Units : millimeters ( Inches ) 


40.10 
0.25 098 
0.010 *),cns 


#28 #15 
CITC Pa oe) oo od) oo od) 


9.09 + 0.20 =i3 
ls + 0.008 S65 
CJ LI CI CIF CI CYT LI) CJ CI CJ CLI CS 
#1 #14 0~15, 
4.32 + 
Pe MAX 0.170 + 0.008 
0 
35.56 + 0.20 Pop MAX 
1.400 + 0.008 
aa ie ree a ae 
\ SAATINIALY YA 
0.46 + 0.10 i 3.18 be 
0.078 = 0.004 0.125 Oe? 
1.27 1,27 + 0.10 
(9,050 ? 0.650 = 0.004 O51 san 
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PACKAGE DIMENSIONS 


28-DIP-600B 


13.60 + 0.20 
0.535 + 0.008 


( 1.65 
0.065 


32-DIP-400 


9.09 + 0.20 
0.358 + 0.008 


lg 1 am + 0.008 


ee + 0.10 
0.060 = 0.004 


POT 


| lsat 


yi 


0.46 + 0.10 
0.018 + 0.004 


1.27 + 0.10. 
0.050 + 0.004 


Ay 


4 


Units : millimeters ( Inches ) 


0.25 1.0 
0.010 008 


15.24 
0.600 


3.30 + 0.30 
0.130 = 0.012 


Units : millimeters ( Inches ) 


0.25 Soe 


+0.004 
0.01015 oo2 


4.32 + 0.20 
0.170 + 0.008 


5.08. 
0.200 MAX 


5 +0.30 
3.18 0.25 
40.042 


0.125 “5 010 


| 0.541 
0.020 MIN 
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PACKAGE DIMENSIONS 


32-DIP-600 Units : millimeters ( Inches ) 


0.10 
0.25 “0s 
0.0100 


13.60 + 0.20 
+ 0,008 


0.46 + 010 
+ 0.004 


| Units : millimeters ( Inches ) | 
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PACKAGE DIMENSIONS 


28-SOP-450 | 


Units : millimeters ( inches ) 


alo 
11.81 +030 8.38 + 020 bed | 
0.465 £ 0.012 0.330 = 0.008 =|) 
ima TuUUoOouo 
0.10 1.02 + 0.20 
18.69 2.59 + 020 0.15 0.5 0.040 = 0.008 
0.736 MAX 0.102 + 0.008 0.00675 05 


0.10 MAX 
0.004 MAX 


Units : millimeters ( Inches ) 


0.20 “Pi 
0.008 42008 


0.10 MAX 
: 0.004 MAX 


0.41 “20? 


+0.004 
0.016 4 502 
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PACKAGE DIMENSIONS 


28-TSOP1-0813.4F Units : millimeters ( Inches ) 
40.10 13.40 + 0.20 
0.20 b.05 0.528 + 0.008 
0,008 79,004 (" | 


#28 
0.425 ) 
x 0.017 
=_ 
te 
Vig 
ean #15 
O25 1.00 + 0.10 
O10 6YP 11.80 + 0.10 BALES MIN 
2018 0.465 + 0.004 015 40.10 0.039 + 0.004 


0.00. 
0.006 Pint 


28-TSOP1-0813.4R Units : millimeters ( Inches ) 


+010 13.40 + 0.20 

0.20 “505 igs 0.528 + 0.008 

0.008002 
#14 


#1 
0.25 11.80 + 0.10 0.10 4.00 + 0. 
0.010 TYP 0.465 + 0.004 0.15 Sos 6630 = ete 
0.006700" 


0~8" 


0.45 ~0.75 
0.018 ~0.030 
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PACKAGE DIMENSIONS 


32-TSOP1-0813.4F | Units : millimeters ( Inches ) 


13.40 + 0.20 

0.20 Vos 0.528 + 0008 

0.008 *0,008 ee See 
#1 


1.00 + 0.19 0.05 MIN 
0.15 10.10 0.039 + 0.004 0.002 
0.00657 = 1.20 pany 


0.047 


0.45~0.75 
0.018~0.030 
7 et 
32-TSOP1-0813.4R Units : millimeters ( Inches ) 
13.40 + 020 
0.20 ‘0 0.528 + 0.008 
0.008 “0.008 | 
0.25 
0.010 
= 
ee 
bedi} 
0.25 1.00 + 0.10 
abt0 TYP 11.80 + 0.10 5039 F ooo 
0.010 0.465 + 0.004 0.15 s240 9.039 = a.004 
0.006 Fay pr MAX 
0~8 
-9,45~0,75 _ \ 
0.018-0.030 
963 
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PACKAGE DIMENSIONS 


32-TSOP1-0820F 


Units : millimeters ( Inches ) 


20 Dos 20.00 + 0.20 
ee < 0.787 + 0.008 
VUS 6.002 


#1 


0.25 
(ot0 ) 
8.40 
0.331M 
1.00 + 0.10 
0.039 + 0.004 


0.25 18.40 + 0.10 
0.724 + 0.004 


0.10 

0.15 “hos 
0.004 

0.006 “002 


0~8 


0.45 ~0.75 
0.018 ~0.030 


0.50 
(9.020) 


32-TSOP1-0820R Units : millimeters ( Inches ) 
0.20 ‘Sow 20002 oat 
pedigntr a1 ies E + 0.008 
0.0087) = ant 


as 


8.40 


1.00 + 0.10 
0.039 + 0.004 


0.25 Typ 18.40 + 0.10 
0.010 0.724 + 0.004 0.15 *2.10 
- -0.05 
0.006 “0.008 
0-8 , 
0.45 ~0.75 (70? 
0.018 ~0.030 0.020 
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ELECTRONICS 


PACKAGE DIMENSIONS 


48-TSOP1-1218F Units : millimeters ( Inches ) 


- 12.00 + 0.10 


0.50 TYP 
[0.50 + 0.06] 


0.4375 + o. 
4 0.05 ®, 
0.4375 + 0.05 


075 
0.12570 -373 


Ky) 17.00) 


18.00 + 0.20 


& 


| Units : millimeters ( Inches ) 


SAMSUNG . 


ELECTRONICS 


PACKAGE DIMENSIONS 


32-TSOP2-400F 


Units : millimeters ( Inches ) 
0~8 
~\ 


0.45 ~0.75 
0.018 ~ 0.030 


© 
11.76 + 0.20 = 8 
0.463 = 0.008 Lia 
0.15 ie 
0.006 *0.004 
Lee MAX 


20.95 + 0.10 
6.825 + 0.004 


32-TSOP2-400R 


Units : millimeters ( Inches ) 
o~8° 


0.45 ~0.75_ 
0.018 ~ 0.030 


41.76 + 0.20 sk 
F + 0.006 


0.15 *9.10 
1.00 + 0.10 — = _-0.05 _ 
0.039 = 0.004 0.006 *,08 


126 MAX 


20.95 + 0.10 
0.825 * 0.004 


= 


PSimsuNGd . 
ELECTRONICS : 


PACKAGE DIMENSIONS 


36-TSOP2-400F 


18.81 1.00 + 0.10 
0.741 MAX 0.039 + 0.004 


1.20 


0.047 MAX 


Units : millimeters ( Inches ) 
0~8° 


0.45 ~0.75 
0.018 ~ 0.030 


(0.50) 


0.15 ‘vas (0.020) 


0.006 “Pans 


—, | 0.10 MAX 


am 


Units : millimeters ( Inches ) 


PACKAGE DIMENSIONS 
44-TSOP2-400F 


11.76 + 0.20 
0.463 + 0.008 


1.00 + 0.10 
0.039 + 0.004 


18.8 tyax, 
18.41 + 0.40 
0.725 + 0.004 


44-TSOP2-400R 


PHAR HHR AAR AAPA ARE 


11.76 + 0.20 
0.463 + 0.008 


1.00 + 0.10 
0.039 + 0.004 


18.81 
0.741 


MAX. 


18.41 + 0.10 
0.725 + 0.004 


Units : millimeters ( Inches ) 
0~8° 


0.45 ~0.75 
0.018 ~ 0.030 


Units : millimeters ( Inches ) 


0.45 ~0.75 
0.018 ~ 0.030 


a) 


ELECTRONICS 
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PACKAGE DIMENSIONS 


24-SOJ-300 


Units : millimeters ( Inches ) 


8.51 + 0.12 i] 
(2) 6.86 + 0.25 
0.335 = 0.005 0.270 = 0.010 
0.20 ‘0.08 
0.008*0-008 
16.28 
0.641 MAX 
15.88 + 0.12 
0.625 + 0.005 
043 “4 
0.95 017 see O71 35g | 447. 
0.028 °9094 =| 0.058. 
28-SOJ-300 Units : millimeters ( Inches ) 
#28 #15 


ale 6.86 + 0.25 
Mo 0.270 + 0.010 
0.20 ‘05 


0.008°2.004 


#1 #14 


18.82 1.30 
0.741MAX 0.051 


18.41 + 0.12 
0.725 + 0.005 


0.43 “05 
0.017 79.002 


0.71 “S08 
0.028°5.502 
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ELECTRONICS 


PACKAGE DIMENSIONS 


28-S0J-400A Units : millimeters ( Inches ) 


#28 #15 
[| 


11.18 + 0.12 28 9.40 + 0.25 
0.440 = 0.005 2 S 0.370 + 0.010 


0.20 *3-19 
0.008°8-10, 


#1 #14 
18.82 1.27 
MAX ee 
0.741 ( 9050 ) 
8.41 + 0.12 
25 + 0.005 


0.43. *2.19 
0.017 *}-002 


0.71 O08 
0.028°9-004 


11.18 + 0.12 9.40 + 0.25 
0.440 + 0.005 0.370 + 0.010 
0.20 as 


0.008 *?:008 


18.42 + 0.12 
0.725 + 0.005 


0.43 “bos 
0.017°3.002 


0.71 *3:42 


1.70 
—_—__—* ( ) 
0.02879 -004 
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ELECTRONICS 


PACKAGE DIMENSIONS 


32-SOJ-300 Units : millimeters ( Inches ) 


a 
8.51 + 0.12 o 
0.335 £ 0.005 als 6.86 + 0.25 
Slo 0.270 + oot0 
0.20 “hos 
0.008 “5.009 
A eee 
21.36 1.14 
0.841 MAX (aus) 
20.95 + 0.12 
0.825 + 0.005 


0.43 3:42 
0.017 *9.004 


0.71 *8.8 (132, 


0.028*9.004 


Units : millimeters ( Inches ) 


rg 
11.18 + 0.42 “8 9.40 + 0.25 
0.005 So 0.370 + 0.010 
0.20 ‘O08 
0,008 *2.0% 
21.36 4.30 
0.841 MAX (gaa) 
20.95 + 0.12 
0.825 + 0.005 
3.76 
0.148 alate 
0.10 
0.004 MAX 


0.43 *2.49 


0.01773-004 


0.71 +340 
0.028 *2-604 
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ELECTRONICS 


PACKAGE DIMENSIONS 


36-SOJ-400 Units : millimeters ( Inches ) 
#36 


11.18 + 0.42 9.40 + 0.25 
0.440 + 0.005 th 0.370 + 0.010 


0.20 12:49 


0.008 °9.964 


23.90 
0.941 mas 


23.50 + 0.12 
0.9 + 


0.43 +849 
0.017 “3.603 O71 34 
0.028 *o G02 


40-SOJ-400 Units : millimeters ( Inches ) 


#40 #21 
L] 


9.40 + 0.25 


11.18 + 0.12 2 = 0.25 
0.370 + o.010 


0.440 + 0.005 


0.20 +949 
0.008 *9.894 


#1 #20 


26.44 wax . 1.14 


1.041 ( 6.045 ) 


26.04 + 0.12 
025 + 0.005 


0.71 +348 
0.028 *0.004 
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ELECTRONICS 


PACKAGE DIMENSIONS 


44-SOJ-400 | Units : millimeters ( Inches ) 


9.40 + 0.25 


11.18 + 9.12 238 370 + 
0.440 + 0.005 ae 0.370 + o.0t0 


0.20 Bi 
0.008 *6-988 


10 
0.43 “hos site 
0.017 +0.004 0.71 -0.05 


-0.002 


0.028 70.008 


§2-PLCC-SQ. Units : millimeters ( Inches ) 


—) 


20.07 + 0.12 +0.20 : % 
0.790 + 0.005 4:32 “010 2 
0.17078.308 ols 
19.05 + 0.10 = 3 
0.750 = 0.006 3.76 + 0.12 2 
0.148 + 0.005 | d] 


18.29 + 0.50 
0.720 + 0.020 


49.05 + 0.10 
.750 + 0.005 


i 


mn, 


H 


ae 


0.25 *3.12 
0.010*8 604 
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ELECTRONICS 


PACKAGE DIMENSIONS 


100-QFP-1420C 


23.90 + 0.30 
20.00 + 0.20 


17.90 + 0.30 
14.00 + 0.20 


| 
l 
30 + 0.10 (0.58) 


Units : millimeters ( Inches ) 


ST 


— 


0.15 +0.10 
- 0.05 


2 


22.00 + 0.30 
20.00 + 0.20 


| 16.00 + 0.30 


(0.83) 


ft 
l] 
| 0.30 + o10 (0.58) 


14.00 + 0.20 


Units : millimeters ( Inches ) 


0.127 + 0.10 
+ 0.05 


0.50 + 0.10 


LECTRONICS 
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SAMSUNG SEMICONDUCTOR SALES OFFICE-U.S.A. 


Northwest 

3655 North First Street 
San Jose, CA 95134 
TEL : 408-954-7000 
FAX : 408-954-7883 


Southwest 

7700 irvine Center Drive 
Suite #150, Irvine, CA 92718 
TEL : 714-753-7530 

FAX : 714-753-7544 


7037 Financial Drive 
Mississauga, Ontario 
Canada L5N 6R3 
TEL : 905-819-5109 
FAX : 905-819-5122 


North Central 

300 Park Boulevard, Suite #210 
Itasca, IL 60143-2636 

TEL : 630-775-1050 

FAX : 630-775-1058 


Northeast 

238 Littleton Rd. Suite 201 
Westford, MA 01886 

TEL : 508-392-2220 

FAX : 508-392-2240 


300 Westage Bus. Ctr, Suite 295 ~ 


South Central Fishkill, NY 12524 
15770 Dallas Pkwy, Suite #777 TEL : 914-897-7777 
Dallas, TX 75248 FAX : 914-897-7780 


TEL : 972-385-1114 
FAX : 972-385-1173 


8303 Mopac Blvd. Suite #A100 
Austin, TX 78759 

TEL : 512-342-1904 

FAX : 512-342-1915 


20405 SH 249, Suite 370, 
Houston, TX 77070 

TEL : 713-376-2191 

FAX : 713-376-2192 


Southeast 

2000 Regency Pkwy, Suite #285 
Cary, NC 27511 

TEL : 919-380-8483 

FAX : 919-380-8492 

190 Lime Quarry Road, Suite 205, 
Madison, AL 35758 


TEL : 205-772-7050 
FAX : 205-772-8844 


SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


ALABAMA 
REP ONE 
2707 Artie Street, Bldg 200 
Suite 12, Huntsville, AL 35805 


ARIZONA 
SUMMIT SALES 
7802 E. Gray Rd. Suite #600 
Scottsdale, AZ 85260 


CALIFORNIA 
BESTRONICS 
9683 Tierra Grande Street 
Suite #102, San Diego, CA 92126 
|-SQUARED 
3255-1 Scott Blvd, Suite 102 
Santa Clara, Ca 95054 
I-SQUARED 
9198 Greenback Lane, Suite 214 
Orangevale, Ca 95662 
WESTAR 
15265 Alton Parkway, 
Suite #400, Irvine, CA 92718 
WESTAR 
26500 Agoura Rd., Suite #204 
Calabasas, CA 91302 


CANADA 
InTELaTECH. INC 
5225 Orbitor Drive, Suite 2 
Mississauga, Ontario 
Canada L4W 4Y8 


TEL 


FAX: 


TEL: 
FAX: 


TEL 


FAX: 


TEL: 
FAX : 


TEL 


TEL: 


FAX 


TEL 


TEL 
FAX 


205-539-7371 
205-533-4509 


602-998-5274 


: 619-693-1111 
619-693-1963 


408-988-3400 
408-988-2079 


: 916-989-0843 
FAX: 


916-989-2841 


714-453-7900 
: 714-453-7930 


: 818-880-0594 
FAX: 


818-880-5013 


> 905-629-0082 


: 905-629-1795 


602-998-4850 


InTELaTECH. INC 


# 300 3665 Kings Way TEL : 604-434-5699 
Vancouver, B.C. VSR 5W2 FAX : 604-434-5655 
InTELaTECH. INC 
6765 Cote De Liesse, Suite #366, TEL : 514-343-4877 
St. Laurent, Quebec FAX : 514-343-4355 
Canada H4T 1E5 
COLORADO 
FRONT RANGE MARKETING, INC. 
3100 Arapahoe Road, #404 TEL : 303-443-4780 
Boulder, CO 80303 FAX : 303-447-0371 
FLORIDA 
DYNE-A-MARK CORPORATION 
500 Winderley Place TEL : 407-660-1661 
Suite #100, Maitland, FL 32751 FAX : 407-660-9407 
DYNE-A-MARK CORPORATION 
742 Penguin Avenue NE TEL : 407-725-7470 
Palm Bay, FL 32905 FAX : 407-984-2718 
DYNE-A-MARK CORPORATION 
Two Prospect Park Business Ctr, TEL : 954-485-3500 


3351 N.W. 55th Street FAX : 954-485-6555 

Fort Lauderdale, FL 33309 

DYNE-A-MARK CORPORATION 

508 Palm Drive TEL : 813-586-3778 

Largo, FL 34640 FAX : 813-586-3863 
GEORGIA 

SOUTH ATLANTIC COMPONENT SALES 

728 Holcomb Bridge Rad, TEL : 770-447-6154 

Norcross, GA 30071 FAX : 770-447-6714 


ELECTRONICS 
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ILLINOIS 
DAVIX INTERNATIONAL LTD. 
1655 N. Arlington Heights RD. TEL 
Suite #204 East, Arlington Heights, FAX 
IL 60004 


IDAHO 
INTERMOUNTAIN TECH 
1310 East First Street TEL 
Meridian, Idaho 83642 FAX 
INDIANA 
GEN Il MARKETING 
1415 Magnavox Way, #130 TEL: 
Ft, Wayne, IN 46804 FAX 
GEN tl MARKETING 
31. Main Street TEL 
Carmel, IN 46032 FAX 
KANSAS © 
CUSTOMER 1ST 
10540 Marty #200N TEL 
Overland Park, KS 66212 ° FAX: 
KENTUCKY 
GEN Il MARKETING 
861 Corporate Drive, Suite 210 TEL: 
Lexington, KY 40503 FAX 
MARYLAND 
BEACON NORTH 
8965 Guilford Road TEL: 
Columbia, MD 21046 FAX 
BESCON NORTH 
2821 Sommersby Road TEL: 
Mt. Airy, MD 21771 FAX 
MASSACHUSETTS 
NEW TECH SOLUTIONS 
1 Van de Graaff Drive 4th Drive TEL : 
Burlington, MA 01803 FAX 
MICHIGAN 
GEN It MARKETING 
4849 Gallagher Road TEL: 
Whitmore Lake, MI 48189 FAX 
MINESOTA 
CUSTOMER 1ST 
2950 Metro Drive, Suite #101 TEL: 
Bloomington, MN 55425 FAX: 
NORTH CAROLINA 
SOUTH ATLANTIC COMPONENT SALES 
211 Commonwealth Court TEL 
Cary, NC 27511 FAX : 
SOUTH ATLANTIC COMPONENT SALES 
5200 Park Road, STE. 103 TEL 
Charlotte, NC 28209 FAX 


ELECTRONICS 


: 847-259-5300 
: 847-259-5428 


: 208-888-6071 
: 208-888-6074 


219-436-4485 
: 219-436-1977 


: 317-848-3083 


: 317-848-1264 


: 913-385-0390 


612-851-7907 


606-223-9181 
: 606-223-2864 


410-381-4309 
> 410-381-4752 


301-831-5492 
: 301-829-2167 


617-229-8888 
: 617-229-1614 


810-231-0004 
; 810-231-0009 


612-851-7909 
612-851-7907 


: 919-380-1133 
919-380-0801 


: 704-525-0510 


: 704-525-9714 


NEW YORK 
NECCO 
255 Executive Dr, Suite #211 
Plainview, NY 11803 
T-SQUARED 
7353 Victor-Pittsford Road 
Victor, NY 14564 
T-SQUARED 
4226 Bayview Rd, 
Blasdell, NY 14219 
T-SQUARED 
1790 Pennsylvania Avenue 
Apalachin, NY 13732 


OREGON 
ADVANCED TECH MKTG, INC 
4900 SW Griffith Drive, Suite #155 
Beaverton, OR 97005 
INTERMOUNTAIN TECH 
1730 SW Skyline Blvd. 
Suite #226, Portland, OR 97221 


OHIO 
BAILEY, J.N. & ASSOC. 
503 Windsor Park DR. 
Centerville, OH 45459 
BAILEY, J.N. & ASSOC. 
288 Crackel RD, 
Aurora, OH 44202 
BAILEY, J.N. & ASSOC. 
3591 Milton Avenue 
Columbus, OH 43214 


BAILEY, J.N. & ASSOC. 
1638 Longwood AVE, 
Cleveland, Oh 44124 


PENNSYLVANIA 
CMS SALES & MARKETING INC. 
521 Plymouth Road, Suite #111 
Plymouth Meeting, PA 19462 


PUERTO RICO 
DIGIT-TECH 
P.O.BOX 1945 
Calle DR, Veve #59 Altos 
San German, Puerto Rico 00683 


UTAH 
FRONT RANGE MARKETING INC. 
448 East 6400 South, Suite 280 
Murray, UT 84107 


VIRGINIA 
BEACON NORTH 
21607 Goodwin Court 
Ashbum, VA 22011 
BEACON NORTH 
1324 Gristmill Drive 
Charlottesville, VA 22902 


TEL : 516-349-1600 
FAX : 516-349-1343 


TEL : 716-924-9101 
FAX : 716-924-4946 


TEL : 716-824-6508 
FAX : 716-824-3484 


TEL : 607-625-3983 
FAX : 607-625-5294 


TEL : 503-643-8307 
FAX : 503-643-4364 


TEL : 503-291-0360 
FAX : 503-291-0362 


TEL : 513-291-1354 
FAX : 513-291-9023 


TEL : 216-543-6988 
FAX : 216-543-6985 


TEL : 614-262-7274 
FAX : 614-262-0384 


TEL : 216-605-0410 
FAX : 216-605-0411 


TEL : 610-834-6840 
FAX : 610-834-6848 


TEL: 787-892-4260 
FAX : 787-892-3366 


TEL : 801-288-2500 
FAX : 801-288-2505 


TEL : 703-855-8235 
FAX : 703-724-4033 


TEL : 804-296-6245 
FAX : 804-296-6273 
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WASHINGTON 
ADVANCED TECH MKTG, INC 
8521 154th AVE, NE 
Redmond, WA 98052 


WISCONSIN 
DAVIX INTERNATIONAL LTD. 


N84 _'W15787 Menomonee AVE. 


Menomonee Falls, WI 53051 


TEXAS 
VIELOCK ASSOC. 
555 Repulic Drive, suite 105 
Plano, TX 75074 
VIELOCK ASSOC. 
9811 Anderson Mill Road, #201 
Austin, TX 78750 
VIELOCK ASSOC. 


10700 Richmond Ave, STE. #108 


Houston, TX 77042 
ADELSA MCALLEN OFFICE 
2303 E. 21st Street 
Mission, TX 78572 


ELECTRONICS 


TEL: 
FAX: 


TEL: 
FAX: 


TEL: 
FAX: 


TEL: 
FAX: 


TEL: 
FAX: 


TEL: 
FAX: 


206-869-7636 
206-869-9841 


414-255-1600 
414-255-1863 


972-881-1940 
972-423-8556 


512-918-1189 
512-918-1199 


713-974-3287 
713-974-3289 


210-585-8659 
210-519-4976 


MEXICO 


ADELSA HEADQUARTERS 

Club Cuicacalli #66 

Cto. Cronistas, Zona Azunl, 

Cd Satelite, CP 53100 Naucalpan, 
Edo, de Mexico 

ADELSA Guadalajara OFFICE 
Otranto No. 3080-2, Providencia 
Guadalajara, Jalisco MEX 44630 
ADELSA Cd.Juarez OFFICE 
Jardin Misioneros 1720 

Fracc. Jardines del Seminario 
C.P.32500 Cd. Juarez, Chihuahua 
ADELSA MONTEREY OFFICE 

Av. Revolucio'n 3532-A 

Col. Primavera 

Monterey, Nuevo Leon MEX 64830 


TEL: 
FAX: 


525-374-0981 
525-374-0997 


: 236-420-865 
: 5236-419-465 


: 5216-188-244 
:5216-188-244 


: 528-387-4822 
: 528-387-4822 
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SAMSUNG SEMICONDUCTOR INC. DISTRIBUTORS-U.S.A. 


ELECTRONICS 


ALABAMA BELL INDUSTRIES 
ADVENT 125 Aubum Court, STE. 110 TEL : 805-373-5600 
4717 University DR., #107 TEL : 205-830-6669 Westlake Village, CA 91362 FAX : 805-496-7340 
Huntsville, AL 35816 FAX : 205-830-5585 BELL INDUSTRIES 
ALL AMERICAN 1161 North Fairoaks AVE, TEL : 408-734-8570 
4590 Corporate DR., #115D TEL : 205-837-1555 Sunnyvale, CA 94089 FAX : 408-734-8875 
Huntsville, AL 35805 FAX : 205-837-7733 BELL INDUSTRIES 
BELL INDUSTRIES 3001 Douglas BLVD, STE. 205 TEL : 916-781-8070 
555 Sparkmen Drive, STE. 600D TEL : 205-430-3150 Roseville, CA 95661 FAX : 916-781-2954 
Huntsville, AL 35816 FAX : 205-430-3160 IEC 
MILGRAY 9940 Business Park DR., 145 TEL : 916-363-6030 
8215 Highway 20 West TEL : 205-464-8646 Sacramento, CA 95827 FAX : 916-362-6926 
Madison, AL 35805 FAX : 205-464-8655 JACO 
1610-A Berryessa Road, TEL : 408-928-1600 
ARIZONA San Jose, CA 95134 FAX : 408-928-1616 
ALL AMERACAN JACO 
4636 E. University DR., #155 TEL : 602-966-0006 1541 Parkway Loop, #A TEL : 714-258-9003 
Phoenix, AZ 85034 FAX : 602-966-0007 Tustin, CA 92680 FAX : 714-258-1909 
BELL INDUSTRIES JACO 
10611 N. Hayden Rd. STE. D-103 TEL : 602-905-2355 2282 Townsgate Rd., TEL : 805-495-9998 
Scottsdale, AZ 85260 FAX : 602-905-2356 Westlake Village, CA 91361 FAX : 805-494-3864 
JACO MILGRAY 
2432 W. Peoria AVE, #1344 TEL : 602-906-4004 2880 Zanker RD., STE #102 TEL : 408-456-0900 
Phoenix, AZ 85029 FAX : 602-906-4054 San Jose, CA 95134 FAX : 408-456-0300 
MILGRAY MILGRAY 
410 North 44th Street, STE #150 TEL : 602-914-4240 275 E. Hillcrest Drive, STE #145 TEL : 805-371-9399 
Phoenix, AZ 85008 FAX : 602-914-4241 Thousand Oaks, CA 91360 FAX : 805-371-9317 
MILGRAY 
CALIFORNIA 25 Mauchly, STE #329 TEL : 714-753-1282 
ALL AMERICAN Irvine, CA 92718 FAX : 714-753-1682 
26010 Mureau RD., #120 TEL : 818-878-0555 MILGRAY 
Calabasas, CA 91302 FAX : 818-878-0533 6835 Flanders DR., STE #300 TEL : 619-457-7545 
ALL AMERICAN San Diego, CA 92121 FAX : 619-457-9750 
10805 Holder ST., #100 TEL : 714-229-8600 
Cypress, CA 90630 FAX : 714-229-8603 CANADA 
ALL AMERICAN ALL AMERICAN 
6390 Greenwich DR., #170 TEL : 619-658-0200 6375 Dixie RD., Units 4,5 & 6 TEL : 905-670-5946 
San Diego, CA 92122 FAX : 619-658-0201 Mississauga, ON L5T2E7 FAX : 905-670-5947 
ALL AMERICAN MILGRAY 
230 Devcon DR., TEL : 408-441-1300 4185 Still Creek DR., STE #B201 TEL : 604-291-0044 
San Jose, CA 95112 FAX : 408-437-8970 Bumaby, B.C. VSC6G9, CN FAX : 604-291-9939 
ALL AMERICAN MILGRAY 
14192 Chambers RD. TEL : 714-573-5000 6600 Trans Canada HWY. Suite #209 TEL: 514-426-5900 
Tustin, CA 92780 FAX : 714-573-5050 Pointe Claire, Quebec, CN H9R4S2 FAX : 514-426-5836 
ALL AMERICAN MILGRAY 
111. S. Court ST., #104 TEL : 209-734-8861 2783 Thamesgate DR., TEL : 905-678-0958 
Visalia, CA 93291 FAX : 209-734-8865 Mississauga, Ontario, CN L4T1G5 FAX : 905-678-1213 
BELL INDUSTRIES 
11812 San Vicente BLVD., STE.300 TEL: 310-447-6312 COLORADO 
Los Angeles, CA 90049 FAX : 310-826-1534 ALL AMERICAN 
BELL INDUSTRIES 4090 Youngfield ST., TEL : 303-422-1701 
220 Technology DR., STE. 100 TEL : 714-727-4500 Wheatridge, CO 80033 FAX : 303-422-2529 
irvine, CA 92718 FAX : 714-453-4610 BELL INDUSTRIES 
BELL INDUSTRIES 9351 Grant Street, STE. 460 TEL : 303-280-1115 
5520 Ruffin RD., STE. 103 TEL : 619-576-3290 Thorton, CO 80229 FAX : 303-280-0005 
San Diego, CA 92123 FAX : 619-492-9826 
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IEC 

420 East 58th AVE 
Denver, CO 80216 
IEC 

5750 North Logan ST., 
Denver, CO 80216 


JACO 

695 Pierce Street 

Erie, CO 80516 

MILGRAY 

8787 Tumpike DR., STE #160 
Westminster, CO 80030 


CONNECTICUT 


ALL AMERICAN 

100 Mill Plain RD., #360 
Danbury, CT 6871 
BELL INDUSTRIES 
1064 East Main ST., 
Meridian, CT 1801 
MILGRAY 

326 W. MAIN ST., 
Milford, CT 6460 


FLORIDA 


ADVENT 

111 North Paim AVE., 
Indialantic, FL 32903 
ADVENT 

10500 NW 50th ST., #101 
Sunrise, FL 33351 

ALL AMERICAN 

16115 N.W. 52nd AVE., 
Miami, FL 33014 

ALL AMERICAN 

14450 46th ST., #116 
Clearwater, FL 34622 

ALL AMERICAN 

1400 E. Newport CTR. DR. #205 
Deerfield Beach, FL 33442 
ALL AMERICAN 

16115 NW 52nd AVE., 
Miami(Headquarters), FL 33014 
BELL INDUSTRIES 

650 S. Northlake BLVD., #400 
Altamonte Springs, FL 32701 
CHIP SUPPLY 

7725 N. Orange Blossom Trail 
Corlando, FL 32810 

JACO 

9900 West Sample RD., #404 
Coral Springs, FL 33065 
MILGRAY 

755 Rinehart RD., STE #100 
Lakemary, FL 32746 


GEORGIA 
BELL INDUSTRIES 
3850 Holcomb Bridge RD. Suite #110 TEL: 


ELECTRONICS 


TEL: 
FAX: 


TEL: 
: 303-828-3080 


TEL: 
: 303-657-2952 


TEL 


303-292-5537 
303-292-0114 


: 303-292-6121 
: 303-297-2053 


303-828-3074 


303-657-2750 


: 203-791-3816 
203-791-3801 


: 203-639-6000 
: 203-639-6005 


: 203-878-5538 
: 203-878-6970 


: 407-952-8669 
: 407-984-2487 


: 954-748-9781 
: 954-748-9784 


: 305-620-7831 
: 305-620-7831 


: 813-532-9800 
: 813-538-5567 


: 954-429-2800 
: 954-429-0391 


: 305-621-8282 


: 407-339-0078 


: 407-339-0139 


: 407-298-7100 
: 407-290-0164 


: 305-341-8280 
: 305-341-7848 


: 407-321-2555 
: 407-322-4225 


770-446-2333 


Norcross, GA 30092 
MILGRAY 


3000 Northwoods PKWY., Suite #115 


Norcross, GA 30071 


ILLINOIS 
ADVENT 
1865 Miner ST.., 
Desplaines, IL 60016 
ALL AMERICAN 
1930 N. Thoreau, Suite #200 
Schaumburg, IL 60173 
BELL INDUSTRIES 
175 W. Central RD., 
Schaumburg, IL 60195 
IEC 


2401 W.Hassell RD., Suite #1505 


Hoffman Estates, IL 60915 
JACO 

101 E. Commerce DR., 
Schaumburg, IL 60173 
MILGRAY 

1530 E. Dundee RD., 
Palatine, IL 60067 


INDIANA 
ADVENT 
8446 Moller RD., 
Indianapolis, IN 46268 
BELL INDUSTRIES 
6982 Hillsdale Court 
Indianapolis, IN 46250 
BELL INDUSTRIES 
525 Airport No. Office Park 
Fort Wayne, IN 46825 
MILGRAY 
5226 Elmwood AVE., 
Indianapolis, IN 46203 


682 58TH AVE. CT. SW 
Cedar Rapids, IA 52404 


9521 Mission RD., 
Overland, KS 66206 
MILGRAY 

6400 Glenwood, STE #313 
Overland Park, KS 66202 


MASSACHUSETTS 
ALL AMERICAN 
19C Crosby DR., 
Bedford, MA 1730 
BELL INDUSTRIES 
100 Burtt RD., #G01 
Andover, MA 1810 


FAX: 


TEL: 
FAX: 


TEL: 
FAX: 


TEL: 
FAX : 


TEL 


TEL: 
FAX: 


TEL 


TEL: 
FAX: 


TEL : 
: 317-872-9987 


TEL: 
317-570-1344 


TEL: 
: 219-490-2104 


770-446-7264 


404-446-9777 
404-446-1186 


847-297-6200 
847-297-6650 


847-303-1995 
847-303-1996 


: 847-202-6400 
FAX: 


847-202-5850 


847-843-2040 
847-843-2320 


: 847-884-6620 
FAX: 


847-884-7573 


847-202-1900 
847-202-1985 


317-872-4910 


317-842-4244 


219-490-2100 


: 317-781-9997 
: 317-718-6970 


: 319-363-0221 
: 319-363-4514 


: 913-381-9003 
: 913-381-0866 


: 913-236-8800 
: 913-384-6825 


: 617-275-8888 
: 617-275-1982 


: 508-623-3200 
: 508-474-8902 
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JACO 

1053 East ST., 
Tewksbury, MA 1876 
MILGRAY 

187 Ballardvale ST. 
Wilmington, MA 1887 


MARYLAND 
ALL AMERICAN 
14636 Rothgeb DR., 
Rockville, MD 20850 


BELL INDUSTRIES 

8945 Guilford, RD., STE. 130 
Columbia, MD 21046 

JACO 

10260 Old Columbia RD., 
Columbia, MD 21046 
MILGRAY 

6460 Dobbin RD., STE #D 
Columbia, MD 21045 


MICHIGAN 
ADVENT 
24713 Crestview CT., 
Farmington Hills, MI 48335 
ALL AMERICAN 
39201 Schoolcraft RD., #B20 
Livonia, Mi 48150 


MINESOTA 
ALL AMERICAN 
7716 Golden Triangle DR., 
Eden Prarie, MN 55344 
BELL INDUSTRIES 
9401 James Avenue south, #142 
Bloomington, MN 55431 
JACO 
10340 Viking DR., Suite #115 
Eden Prarie, MN 55344 


MISSOURI 
ADVENT 
1029 East Terra Lane 
O'Fallon, MO 63366 


NEW JERSEY 
ADVENT 
600 Penn ST., 
Camden, NJ 8102 
ALL AMERICAN 

_ 8.E. Stow RD., #100 

Marlton, NJ 8053 
BELL INDUSTRIES 


271 Route 46 West, Suites #F202-203 


Fairfield, NJ 7004 

BELL INDUSTRIES 

158 Gaither DR., STE. #110 
MT. Laurel, NJ 8054 
MILGRAY 


TEL: 
FAX: 


508-640-0010 
508-640-0755 


: 508-657-5900 
: 508-658-7989 


: 301-251-1205 
: 301-251-8574 


: 410-290-5100 
: 410-290-8006 


: 410-995-6620 
: 410-995-6032 


> 410-730-6119 
: 410-730-8940 


: 810-477-1650 
: 313-477-2630 


> 313-464-2202 
313-464-2433 


> 612-944-2151 
> 612-944-9803 


: 612-888-7747 
: 612-888-7757 


> 612-941-2757 
> 612-941-1989 


: 314-272-4281 
> 314-272-2950 


: 609-964-8560 
: 609-964-0423 


: 609-596-6666 
: 609-797-1700 


: 201-227-6060 
: 201-227-2626 


: 609-439-8860 
: 609-439-9009 


523 Fellowship Rd., STE #275 
MT. Laurel., NJ 8054 
MILGRAY 

3799 Route 46 East Suite #303 
Parsippany, NJ 7054 


NEW YORK 


ALL AMERICAN 

275B Marcus BLVD. 

Hauppauge, NY 11788 

ALL AMERICAN 

333 Metro Park 

Rochester, NY 14623 

BELL INDUSTRIES 

300 Vanderbilt Motor PKWY, 

Suite #217, Hauppauge, NY 11788 
JACO 

145 Oser AVE. 

Hauppauge, NY 11788 

MILGRAY 

77 Schmitt BLVD., 

Farmingdale, NY 11735 

MILGRAY 

1170 Pittsford-Victor RD., Suite #200 
Pittsford, NY 14534 


NORTH CAROLINA 


BELL INDUSTRIES 

3100 Smoketree Court, STE. 800 
Raleigh, NC 27604 

JACO 

5206 Greens Dairy RD., 

Raleigh, NC 27604 


OHIO 


ALL AMERICAN 

26650 Renaissance PKWY. 
Warrenville Heights, OH 44128 
BELL INDUSTRIES 

31200 Solon RD., Suite 12 
Solon, OH 44139 

BELL INDUSTRIES 

444 Windsor Park DR., 
Dayton, OH 45459 

BELL INDUSTRIES 

446 Windsor Park DR., 
Dayton, OH 45459 

MILGRAY 

6155 Rockside RD., STE #206 
Cleveland, OH 44131 


OREGON 


ALL AMERICAN 

1815 NW 169th PL., Suite #6025 
Beaverton, OR 97006 

BELL INDUSTRIES 

8705 SW Nimbus AVE., STE. #100 
Portland, OR 97008 

IEC 

3720 S.W. 141st ST., 102 
Beaverton, OR 97005 


609-778-1300 


: 609-778-7669 


: 201-335-1766 
201-335-2110 


: 516-434-9000 
: 516-434-9394 


: 716-292-6700 
: 716-292-6755 


: 516-435-8910 
: 516-435-8913 


> 516-273-5500 
: 516-273-5799 


: 516-391-3000 
: 516-420-0685 


: 716-381-9700 
: 716-381-9495 


: 919-874-0011 
: 919-874-0013 


: 919-876-7767 
: 919-876-6964 


> 216-514-0625 
> 216-514-0822 


: 216-498-2002 
: 216-498-2006 


: 513-435-5922 
> 513-435-3122 


: 513-434-8231 
> 513-434-8103 


> 216-447-1520 
> 216-447-1761 


: 503-531-3333 
: 503-531-3695 


: 503-644-3444 
: 503-520-1948 


: 503-641-1690 
: 503-646-3737 
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JACO 

4900 SW Griffith DR., #129 
Beaverton, OR 97005 
MILGRAY 

8705 S.W.Nimbus AVE., 
Beaverton, OR 97008 


TEXAS 


ALL AMERICAN 

13706 Research BLVD., STE. #103 
Austin, TX 78750 

ALL AMERICAN 

11210 Steeplecrest, #206 
Houston, TX 77065 

ALL AMERICAN 

1771 Intemational Pkwy, #101 
Richardson, TX 75081 

BELL INDUSTREIS 

14110 Dallas Parkway, Suite #170 
Dallas, TX 75240 

BELL INDUSTRIES 

10700 Richmond, Suite #263 
Houston, TX 77042 

JACO 

2120 A-Braker Lane 

Austin, TX 78758 

JACO 

1209 N Glenville DR., 
Richardson, TX 75081 

MILGRAY 

11824 Jollyville RD., 

Austin, TX 78759 

MILGRAY 

16610 N. Dallas PKWY., 

Dallas, TX 75248 

MILGRAY 

12000 Richmond AVE., STE #310 
Houston, TX 77082 


UTAH 


ALL AMERICAN 

6955 Union Park Center, #101 
Midvale, UT 84047 

BELL INDUSTRIES 

6912 S.185 West, Suite B 
Midvale, UT 84047 

IEC 

2117 South 3600 West 
West Valley City, UT 84119 
MILGRAY 

310 E. 4500 S, STE. #110 
Murray, UT 84107 


WASHINGTON 

ALL AMERICAN 

11807 Northcreek PKWY. S.#112 
Bothel, WA 9801 1 

BELL INDUSTRIES 

19119 N. Creek PKWY., STE.#102 
Bothell, WA 98004 


TEL: 


503-626-1439 


: 503-626-0979 


: 503-626-4040 
: 503-641-0650 


: 512-335-2280 
512-335-2282 


: 713-955-1993 
: 713-955-2215 


> 214-231-5300 
> 214-437-0353 


> 214-248-0047 
: 214-404-0267 


> 713-974-2111 
> 713-974-2125 


: 512-835-0220 
: 512-339-9252 


214-234-5565 
: 214-238-7068 


: 512-331-9961 
: 512-331-1070 


: 972-248-1603 
: 972-248-0218 


: 713-870-8101 
: 713-870-8122 


: 801-565-8300 
: 801-565-9983 


: 801-561-9691 
: 801-255-2477 


: 801-977-9750 
: 801-975-1207 


: 801-261-2999 
: 801-261-0880 


: 206-806-4800 
: 206-806-9900 


: 206-646-8750 
: 206-646-8559 


IEC 

1750 124th AVE, N.E. 
Bellevue, WA 98005 

JACO 

17220 127th Place NE, #300 
Woodinville, WA 98072 


WISCONSIN 
ADVENT 
237 South Curtis RD., 
West Allis, WI 53214 
ALL AMERICAN 
18000 Sarah Lane, Suite #145 
Brookfield, WI 53045 
BELL INDUSTRIES 
W. 226 N.900 Eastmond DR., 
Waukesha, WI 53186 


TEL : 
FAX: 


TEL: 
FAX: 


TEL: 
FAX: 


TEL: 
FAX: 


TEL 


206-455-2727 
206-453-2963 


206-481-3372 
206-481-1664 


414-475-6860 
414-475-0440 


414-792-0436 
414-792-9733 


: 414-547-8879 
FAX: 


414-547-6547 
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SAMSUNG SEMICONDUCTOR SALES OFFICE-EUROPE 


Central Europe 
Samsung Semiconductor Europe Gmbh 
Am Kronberger Hang 6 TEL: 
65824 Schwalbach FAX: 
MUNICH 
Samsung Semiconductor Eurpoe Gmbh 
Representative Office 
Carl-Zeiss-Ring 9 TEL: 
85737 Ismaning FAX: 


UK-Hinckley Birmingham 
Samsung Semiconductor Europe LTD 


Representative Office 
Florence House St.Marys Road TEL: 
Hinckley LEICS LE10 1EQ FAX: 
UK-London 
Samsung Semiconductor Europe LTD 
Semiconductor Division 
2nd Fl., Great West House, TEL: 
Great West Road, FAX: 
Brentford, Middlesex TW8 9DQ 
Scotland Glasgow 
Samsung Semiconductor Europe Gmbh 
Representative Office 
Trojan House, Phoenix TEL: 
Business Park, FAX: 
Paisley PA1 2BH, Scotland 
lreland Dublin 
Samsung Semiconductor Europe Gmbh 
Representative Office 
Block 8, St. John's Court, TEL: 
Swords Road, Santry, Dublin 9, FAX: 


Ireland 


ELECTRONICS 


06196-663-300 
06196-663-311 


089-964838 
089-964873 


00441-455-891111 
00441-455-612345 


00441-81-380-7200 
00441-81-380-7220 


00441-41-840-2424 
00441-41-840-4747 


00353-1-8621688 
00353-1-8621684 


France Paris 
Samsung Semiconductor France S.A.R.L 
Centre d'affaires la, TEL 
Boursidiere RN 186, BAT. FAX 
Bourgogne, BP202, F-92357 Le, 
Plessis-Robinson 


Italy Milan 
Samsung Semiconductor Italia S.A.R.L 
Procaccini Center, Via Messina, 38 
20154 Milano 


Nordic Stockhoim 
Samsung Semiconductor Europe Gmbh 
Representative Office 
Johanneslundsvagen4 TEL 
S-194 81 Upplands Vasby FAX 
Belgium Brussels 
Buro & Design Center TEL 


Heyzel Esplanade, Loc 524 Box 47 
1120 Brussel 


FAX 


Spain 
Samsung Semiconductor Europe Gmbh 
Representative Office 
Edificio samsung Electronica 1st Fl., TEL 
Ciencies, 55- 65, Pol. Pedrosa, FAX 
08908 Hospitalet de Llobregat 

Turkey 
Samsung Semiconductor Europe Gmbh 
Representative Office 
Bahariye Caddesi, Dr.Dilemre TEL 
Is Merkezi FAX 


No 80/7 81300 Kadikoy, Istanbul, Turkey 


: 0033-1-46017181 
: 0033-1-40940216 


TEL : 0039-234578231 
FAX : 0039-233604027 


: 0046-8-59410841 
: 0046-8-59410849 


: 0032-24740852 
: 0032-24740851 


: 0034-3-2616700 
: 0034-3-2616790 


: 0090-216-3488557 
: 0090-216-3483964 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS-EUROPE 


Austria 
SEI-Elbatex Ges 
Eitnergasse 6, 
A-1230, Wien 


Belgium 
AVER S.A. 


Zoning Gosset, Avenue Gossetlaan 15, 


B-1702, Groot-Bijgaarden 
Malchus Belgium 

Generaal de Wittelaan 9/14° 
B-2800, Mechelen 


Denmark 
Arrow-Exatec 
Mileparken 20E 
DK-2740 Skovlunde 
Future Electronics 
Holstebro 


East Europe 
Eltron Electronic 
Ul. Szewska 3, PL-50-053 
Wroclaw 
Future Electronics 
Warszawa 
GM 
Karlinske Nam.6 
CZ-18600 Prag 8 


Finland 
Computer 2000 Finland 
P.O.Box 44 (Pyyntitie 3) 
FIN-02231, Espoo 
Future Electronics 
Espoo 


FRANCE 
Arrow-Computer Products 
7, Avenue du Canada, 
Z.A.de Courtaboeuf 
F-91966, Les Ulis Cedex 
Arrow-CCl Electronique 
12, Allée de ta Vierge; Silic 577 
F-94653, Rungis Cedex 
Future Electronics 
3 Avenue du Canada-Bat. 
Theta 2; L.P. 854 Les Ulis 
F-91974, Courtabeuf Cedex 
SEI-Scaib 
6, Rue Ambroise Croizat 
Z.A.E. Les Glaises 
F-91127 Palaiseau Cedex 


TEL: 


TEL: 


TEL 


1866420 


: 186642201 


: 2-4633414 
+ 2-4632219 


: 15-287898 
: 15-287890 


: 449-27000 
: 4449-26020 
: 961-00961 

: 961-00962 


: 71-442532 
:71-441141 
: 226189202 
: 226188050 


+ 2-2322606 
2 2-2321194 


: 3589-8873330 
: 3589-88733289 
: 3589-5259950 
: 3589-4551050 


1-60926060 


: 1-60926020 


1-41807000 


: 1-46753207 
: 1-69821111 
: 1-69821100 


: 1-69198900 
: 1-69198920 


Germany 


Arrow-Spoerle Electronic 
Max-Planck-Str. 1-3 
D-63303, Dreieich 
Autronic-Melchers 
An der RoBweid 18 
D-76229, Karlsruhe 
Distec 

Industriestr. 1, 
D-82110, Gemering 
Future Electronics 
Mianchner Str. 18 
D-85774, Unterfhring 
Micronetics 

Dieselstr. 12 

D-71272, Renningen 
MSC HQ 

Industriestr. 16 
D-76297, Stutensee 
SEi-Jermyn 


Kapellenstr. 15 
D-65555, Limburg 


ISRAEL 


Data JCE 
3, Hashikma Str. 
IR-58001, Azor 


ITALY 


Arrow-Claitron 

Viale Fulvio Testi, 280/B 

1-20126, Milano 

Eurodis Fanton 

Via Melegnano 22 

I-20019, Settimo Milanese(MI) 
Future Electronics 

Via Fosse Ardeatine, 4 

1-20092, Cinisello Balsamo Milano 
Kerr Technology Bridge 

Piazza Toscana 1 

|-20090, Peive Emanuele Milano 
Rafi Electronica 

Via Savona 134 

1-20144, Milano 

SEl-Sonelco 

Via Monfalcone, 15 

I-20092 Cinisello Balsamo Milano 


Netherlands 

Future Electronics 
Breda 

Malchus 

Fokkerstraat 511-513 
NL-3125:'BD Schiedam 


TEL 


: 6103-3040 
: 6103-304201 


: 721-962640 
: 721-9626480 


: 89-8943630 
: 89-89436339 


: 89-957270 
> 89-95727173 


: 7259-925830 
: 7159-9258355 


: 7249-9100 
: 17249-4232 


: 6431-508-220 
: 6431-54662 


: 3-5583318 
: 3-5583325 


: 2-661251 
: 2-66105666 


: 2-48920341 
: 2-4597913 


: 2-660941 
: 2-66012843 


: 2-90782053 
: 2-90781663 


: 2-4779181 
: 2-428880 


: 2-66011349 
: 2-66011295 
: 165444888 
: 765444880 


: 10-2452452 
: 10-5154466 
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Planhold Computers 
Hoogdreef 68 

NL-1101, BE Amsterdam 
Ronin Nederland 
Poldermolen 4 

NL-3352, TH Papendrecht 
SEl-Sonetech Netherland 
Takkebijsters 2 

NL-4817, BL Breda 
SPaSE 

Kerkenbos 1021 

NL-6546 BB Nijmegen 


Norway 
Future Electronics 
Oslo 
SEl-Jakob Hatteland 
Postbox 25 
N-5578 Nedre Vats 


Spain 
Arrow-Amitron 
Albasanz, 75 
E-28037, Madrid 
ATD Electronica 
Albasanz, 75 
E-28037, Madrid 
Iberica de Componentes 
Avda, Somosierra, 11; 1 Of A. 
E-28709, San Sebastian de Los Reyes 
SEI-Selco 
Ctra de la Coruna N-VI 
KM 18200 Via de Servicio 
E-28230, Las Rozas de Madrid 
SIDSA 
isaac. Newton, 1 
E-28760 Tres Cantos, Madrid 


Sweden 
Arrow-Microtronica 
Ellipsvagen 5 
S-14175, Huddinge 
Future Electronics 
Soina 
Ingram Micro 
Kronborgsgrand 1 
S-16487, Kista 
Miko Komponent 
Segersbyvaegen 3 
S-14502 Norsborg 


CH-5430, Wettingen 


TEL: 
FAX: 


TEL: 
FAX: 


TEL: 
FAX: 


TEL: 
FAX: 


TEL: 
FAX: 


TEL 


TEL 


TEL: 
FAX: 


TEL: 
FAX: 


TEL: 
FAX: 


TEL: 
FAX: 


TEL: 
FAX: 
TEL: 
FAX: 


TEL: 
FAX: 


TEL: 
FAX: 


TEL: 
FAX: 


TEL: 
FAX: 


20-4303030 
20-6964699 


1-786414022 
1-786413164 


765722333 
765722395 


24-378-2882 
24-378-8388 


22-905800 
22-905790 


: 53-763000 
FAX: 


§3-765339 


: 1-3043040 
FAX: 


1-3272472 


1-3041534 
1-3272778 


1-7373671 
1-7375464 


1-6371011 
1-6371506 


1-8035052 
1-8039557 


8-6807800 
8-74044515 
8-279479 
8-822833 


8-7525400 
8-7039348 


853-1-93900 
853-1-93939 


41-7670170 
41-7670179 


564375111 
564375454 


UK 


Arrow-Jermyn 

Cambride Road, 

UK-MK42 OLE, Bedford 

Assured Technologies 

581 London Road 

UK-TW7 4EJ, Middlesex; Isleworth 
Future Electronics HQ 

Future House, Poyle Road, Colnbrook 
UK-SL3 0EZ, Berkshire 

Just Rams 

Unit 6, iron Bridge Business Park, 

GT Cent Way, UK-NW10 OUW, 
London 

Magnatec/Semelab 

Coventry Road, Lutterworth 

UK-LE17 4JB, Leicestershire 

MSC 

Pavillion House, 6/7 Old Steine Sussex 


UK-BN1 1EJ, Brighton 


Oxford Semiconductors 

68, Milton Park 

UK-OX14 4RX, Abingdon Oxfordshire 
SEI-2001 

Stevenage Business Park, 

Pin Green-Stevenage, 

UK-SG1 4SU, Herts 
Dondene/Transonics 

Woodside Place, Mount Pleasant 
UK-HAO 1UW, Wembley/Middlesex 


TEL: 
FAX : 


TEL: 
FAX : 


TEL: 
FAX: 


TEL: 
FAX: 


TEL: 


FAX 


TEL: 
FAX: 


TEL: 


FAX 


TEL: 
FAX: 


TEL: 


FAX 


1-234270027 
1-234791786 


181-7580758 
181-7580708 


1-753-763000 
1-753-689100 


1-814517766 
1-814596301 


1-465-554711 


: 1-455-558843 


1273-622446 
1273-622533 


1-235861461 


> 1-235821141 


1-438742001 
1-438742002 


1-819001334 


: 1-819002040 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES-ASIA 


HONG KONG 


AV. CONCEPT LTD 

Unit 11-15, 11f1., Block A, TEL : 2334-7333 
Focal Industrial Centre FAX : 2764-3108 
21 Man Lok Street, Hunghom,Kowloon, Hong Kong 


PROTECH COMPONENTS LTD 
Unit 2, 3fl., Wah Shing Centre, 

11 Shing Yip Street, 

Kwun Tong, Kowloon,Hong Kong 


TEL : 2950-2888 
FAX : 2950-2828 


WISEWORLD ELECTRONICS LTD 

Room 708, Tower A, 7fl., TEL : 2765-8923 
Hunghom Commercial Centre, FAX : 2363-6203 
31-39 Ma Tau Wai Road, Honghom, Hong Kong 


CENTENNIAL ELECTRONICS LTD 
Unit 2, 23fl., Westlands Center, TEL : 2565-5898 
No.20 Westlands Road., FAX : 2564-5411 


Quarry Bay, Hong Kong 


SOLARBRITE ELECTRONICS LTD (CALCULATOR & WATCH) 
Unit 1, 11fl., Tower 1, TEL : 2363-3233 
Horbour Centre 1, Hok Cheung St., FAX : 2363-3900 
Hunghom, Kowloon,Hong Kong 


ATLANTIC COMPONENTS LTD (MEMORY & PC) 

Unit 502, 5fl., Tower 3, TEL : 2799-1996 
Enterprise Square,9 Sheung Yuet Rd, = FAX: 2755-9452 
Kowloon Bay,Kowloon, Hong Kong 


SAMTEK SEMICON DEVICES H.K LTD 


Room 2104, Windsor House 311 TEL : 2890-7933 
Gloucester Road., Causeway Bay, FAX : 2890-7890 
Hong Kong 

Li SENG TECHNOLOGY LTD 

Flat B&C. 6f1., TEL : 2540-8348 
Four Seas Comm. Bank Bldg FAX : 2547-5706 


49-51 Bonham Strand West, Hong Kong 


LEGEND-VALENCE SEMICONDUCTOR DESIGN LTD 
Units 1-7, 19F, Apec Plaza TEL : 2656-1151 
49 Hoi Yuen Road, Kwun Tong, FAX : 2652-2301 
Kowloon, Hong Kong 


MACRO LONG DELEVELOPMENT LTD 
Room 1008, 1 Hung To Road., 
Kwan Long, Kowloon, Hong Kong 


TEL : 23575780 
FAX : 27935697 


TAIWAN 


YOSUN INDUSTRIAL CORP 
7FL., No76 SEC 1, Cheng Kung Rd., TEL : 02-788-1991 
Nan Kang, Taipei, R.O.C 


FAX : 02-788-1996 


SANT SONG CORP. 

4FL., No.12, Lane 94, Tsao 
Ti Wei, Shen Keng Hsiang 
Taipei, Hsien, Taiwan, R.O.C. 


SUPREME ELECTRONICS CO., LTD. 

18FL.,NO.67 Section 2, TEL : 02-7023258/7023278 
Tun Hwa S. Road, FAX : 02-7063196 

Taipei, Taiwan, R.O.C. 


TEL : 02-662-7829 
FAX : 02-662-0781 


JAPAN 


TOMEN DEVICES CORP. 
10-15, Horidome-Cho, 1 Chome, TEL : 03-5640-1386 
Nihonbashi Chuo-Ku, Tokyo103 Japan FAX: 03-5640-8583 


RIKEI SEMICONDUCTOR CORP. 
Meiji Seimei Bidg., 

2-27-4, Nishi-Gotanda, 
Shinagawa-Ku Tokyo 141 Japan, 


TEL : 03-3490-2173 
FAX : 03-3490-2179 


ISECO 
2-26-3, Kitamagome 2-Chome, 
Ota-Ku, Tokyo, 143 Japan 


TEL : 03-3777-3611 
FAX : 03-3777-3614 


SINGAPORE 


SAMSUNG ASIA PTE LTD. MALAYSIA LIAISON OFFICE 

9-2 Menara Penang Garden, TEL : 604-2291671 
42-A, Jalan Sultan Ahmad Shah FAX : 604-2291678 
10500 Penang, Malaysia 


SAMSUNG ASIA PTE LTD. BANGALORE LIAISON OFFICE 
10FL., Prestige Meridian Building TEL : 9180-555-0555 
No.29 M,G,Road, FAX : 9180-555-0558 
Bangalore-560 001, India 


SAMSUNG ASIA PTE LTD. NEW DELHI LIAISON OFFICE 
11FL., DR Gopal Das Bhawan TEL : 9111-3720340~2 
28 Barakhamba Road, FAX : 9111-3755390 
New Delhi-110001, India 


Astina Electronics(S) PTE LTD. 

203B Henderson Road, TEL : 276-9997 
#12-08, Henderson Industrial Park, FAX : 276-9996 
Singapore 159548 

Bostex Electronics PTE LTD. 

219 Henderson Road, TEL : 339-0713 
#10-01, Henderson Industrial Park FAX : 338-9536 
Singapore 159556 

YIC Singapore PTE LTD. 

159 Sin Ming Road, TEL : 552-4811 
#04-04, Amtech Building FAX : 552-5811 
Singapore 575625 
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Samtek Semicon Devices(S) PTE LTD. Suman Electronics (Xian Office) 


80, Robinson Road, TEL : 225-9177: No.106 Frengging Road, TEL : 029-4262014 
#16-01, Singapore 068898 FAX : 225-9477 Xian, China FAX : 029-4262306 
Samtek Semicon Devices New Delhi Liaison Office AUSTRALIA 
Hotel Samrat, #582,Chanakyapuri, TEL : 687-1723 
New Delhi-1 10021, India FAX : 687-1725 SAMSUNG CO., Ltd. 
Level 20, Northpoint Bidg., TEL : 61-2-9955-3888 

South West Electronics PTE LTD. 100 Miller Street, North Sydney, FAX : 61-2-9955-4233 
159 Sin Ming Road, TEL : 553-3118 NSW 2060 Australia 
#04-03, Amtech Building FAX : 553-3008 
Singapore 575625 KOREA 
Tomen Devices Corporation Singapore Branch Sechang Semiconductor Co, LTD. . 
40 Shenton Way TEL -ouStAD 4FL., Chung-Lim Bldg., TEL : 02-597-8121 
#16-02. MAS buildin FAX : 221-0400 924-13, Bangbae 1-Dong, TEL : 0551-84-3743 
Singapore 079117 9 Seocho-Ku, Seoul, Korea FAX : 02-525-9762 
Rikei Corporation(S) PTE LTD. Sensing Ligne Spotronios Co;ETD.:y  . 
15 Scotts Road, TEL : 235-2427 nya aoe 2-3, Bectroniciand le peed ioes ; 

x Idi . = jain BIdg., : 02-718- pa 
eee eo 16-9, Hankangro 3-Ka, FAX : 02-718-9536 

gapo Yongsan-Ku, Seoul, Korea 
Vutipong Technology Co., LTD. 2 P 
47-49 Pahurat Road, TEL : 662-2266496 Streung Senior Co, ETE: 
Bangkok, Thailand 10200 FAX : 662-0240861 5FL., Electroniciand Bidg., TEL : 02-3272-9300 

1-1, Hankangro 3-Ka, FAX : 02-718-8534~5 
CHINA Yongsan-Ku, Seoul, Korea 


Centennial Electronics LTD. (Shanghai Office) Hankook Semiconductor & Telecommunications Co., LTD. 


3FL., Sungwon Bidg., TEL : 02-539-4123 

Room 808, Area B, TEL : 021-64810697 % : 4 SAN ER a 
Yin Hai Comm. Bldg, FAX : 021-64824668 Sn oe ee ay ree 
250 Cao Xi Road, Xu Hui District, : 
Shanghai, P.R.C Samtek Corp. 
Centennial Electronics LTD. (Shenzhen Office) 4Fl., ChungLim Bldg., TEL : 02-3458-9000 

; : : 154-16, Samsung-Dong, FAX : 02-3458-9300 
Unit 10, 22F1., Oriental Bidg., TEL : 0755-2284262 Kancian Ki. Beck’ Korea 
39 Jianshe Road., Shenzhen, FAX : 0755-2282536 , ‘ 


Guangdong, China Sunin Trading Co., LTD. 


Qinghua-Samsung MICOM Software H of Electronics) 7FL., Sunin Bidg., TEL : 02-702-1257~8 
‘ ouse (Dept 16-8, Hankangro 2-Ka, FAX : 02-704-0997 
Qinghua Yuan, TEL : 01-2594785 Vorosan Ki Sac: Korea 

Beijing, China FAX : 01-2594176 9 aa 

Suman Electronics Products Co., Mujin Electronics Co., LTD. 


Sambo Bldg.,13-2, Yeuido-Dong TEL : 02-783-4890 


Room ‘117, Technology Trading Center TEL : 01-6846-7032~4 Youngdeungpo-Ku, Seoul, Korea FAX : 02-785-7661 


No.37 Bai Qiao Road,Beijing, China FAX : 01-6846-7035 
Ghilwon Electronics Co., LTD. 


Suman Electronics (Tianjin Office) . 
No.203-205, HongQi Road, TEL : 022-451-6680/1 BET RAEN reds IEE Oe Tet eee 7 
Nankai District, Tianjin, China FAX : 022-451-6680 Us Rasa mca Pe eee 
? , i Youngdeungpo-Ku, Seoul, Korea 
Suman Electronics (Hangzhou Office) 
No.27, Wen-San Road, TEL : 0571-803607/5 
Hangzhou City, China FAX : 0571-806-6087 
; eeee0 
Suman Electronics (Nanjing Office) 
No.8 Shitiao Xiang, Gulou, TEL : 025-3364473/4578 
Nanjing, China FAX : 025-336-4658 
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HEAD OFFICE 

8/11FL., SAMSUNG MAIN BLDG. 
250, 2-KA, TAEPYUNG-RO, 
CHUNG-KU, SEOUL, KOREA 
TEL : 2-727-7114 

FAX : 2-753-0967 


pee | SEMICONDUCTOR BUSINESS 
SALES & MARKETING DIVISION: 
15/16FL., SEVERANCE BLDG., 
84-11, 5-KA, NAMDAEMOON-RO, 
CHUNG-KU, SEOUL, KOREA 
TEL : 2-259-1114 
FAX : 2-259-2468 


SAMSUNG SEMICONDUCTOR INC. 
3655 NORTH FIRST STREET, 

SAN JOSE, CA 95134, U.S.A. 

TEL : 408-954-7000 

FAX : 408-954-7873 


SAMSUNG SEMICONDUCTOR EUROPE GMBH 
SAMSUNG HOUSE, 

AM KRONBERGER HANG 6, 

65824, SCHWALBACH/TS 

TEL : 49-6196-663300 

FAX : 49-6196-66331 1 


SAMSUNG SEMICONDUCTOR EUROPE LTD. 


GREAT WEST HOUSE 
GREAT WEST ROAD, BRENTFORD 
MIDDLESEX TW8 900 
TEL : 181-380-7132 
SAMSUNG ELECTRONICS TAIWAN CO. LTD. iuaanasaie 
30FL., NO.333 KEELUNG RD.. 
SEC 1, TAIPEI, TAIWAN, R.0.C. Se eee wa ich Talss 
TEL eee eee . 31-1, NHONBASHI-HAMACHO, 2-CHOME, 
BA ORG 2 IDI-TS I! CHUO-KU, TOKYO 103, JAPAN 
SAMSUNG ASIA PRIVATE LIMITED eaters 
80 ROBINSON ROAD, #20-01, ea nee 
ee SAMSUNG ELECTRONICS HONG KONG CO., LTD. 
JE ae 65TH FL., CENTRAL PLAZA, 
EAS ea elvelae 18 HARBOUR ROAD, 
WANCHAI, HONG KONG 
SUANGLAI Bae eenlt: TEL : 852-2862-6900 
OF, SHANHAI INTERNATIONAL TRADE CENTRE eg 


NO.2200 YANAN(W) RD. 
SHANGHAI, P.R.C 200335 
TEL : 8621-6270-4168 
FAX : 8621-6275-2975 


SAMSUNG ELECTRONICS CO., LTD. 
SEMICONDUCTOR BUSINESS BEIJING OFFICE 
15FL., BRIGHT CHINA CHANG AN BLDG., 

NO.7, JIANGUOMEN, NEI AVENUE, 

BEIJING, CHINA 100005 

TEL : 8610-6510-1234(0) 

FAX : 8610-6510-1545 
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